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Introduction
In this report Environmental Quality Standard (EQS) have been derived for a set 
of industrial and consumer chemicals and pesticides. These chemicals have been 
selected by a risk based prioritisation procedure (Londesborough 2003). They have 
been selected in order to identify relevant pollutants belonging to the substance 
groups mentioned in list 2 to Directive 76/464/EEC on pollution caused by certain 
dangerous substances discharged into the aquatic environment (Dangerous Sub-
stances Directive). The selection of these substances is also part of the implemen-
tation of the Water Framework Directive (2000/60/EC). When determining the eco-
logical status of water bodies according to the Water Framework Directive the EQS 
values are the border line between good and moderate status.  
The EQS values are derived according to  Annex V to the WFD, point 1.2.6. 
The methodology used is described in detail in the Fraunhofer report on EQS set-
ting for Community Priority Substances (Lepper 2002) and the principals and 
methodology given in the Technical Guidance Document for the risk assessment 
of new and existing chemicals (TGD 2003). For pesticides the principles and meth-
odology given under directive 91/414/EEC are taken into consideration.
The EQS values are based on experimental ecotoxicological data. They rep-
resent a predicted no effect concentration (PNEC) in the aquatic environment. 
Therefore, 
• degradation is not taken into consideration when deriving the quality 
standards. The quality standards are meant  to be used in assessing the ec-
ological status of waters. When emission limit values are derived from the 
EQS values further considerations for e.g. bioaccumulation and biodegrada-
tion needs to be taken into account,
• analytical limitations are not taken into consideration when deriving the 
quality standards. Analytical limitations must be considered when plan-
ning the screening and monitoring of the substances. If EQS values are be-
low achievable detection limits, different approaches, e.g. modelling must 
be considered. 
For all substances an EQS value referring to the water phase is derived. For sub-
stances that are liable to accumulate in sediment and/or biota EQS values for these 
matrixes are calculated as well. The overall EQS refers to the annual average con-
centration in the water phase. In addition maximum acceptable concentration lim-
it values (MAC-EQS) have been derived.  
In chapter 3 a general presentation on the methods used for deriving PNEC 
values is given. More detailed descriptions are available in the TGD (2003) and 
in the Fraunhofer EQS report (Lepper 2002). Chapter 4 explains how the specifi c 
quality standards relating to different protection objectives (e.g. water, sediment, 
top predators, human health) have been derived. The actual calculation of the en-
vironmental quality standards is presented in substance specifi c fact sheets (An-
nexes 5-25).  
EQS values have been derived for 14 industrial and consumer chemicals and 
six pesticides. For nonylphenol ethoxylates (NPEs) a sum parameter calculated 
with the toxic equivalency approach is presented. It is based on the EQS value pro-
posed for nonyl phenol (NP) on the Community level. 
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Data collection, management and 
validation 
2.1 Collection
For all substances data were collected, where appropriate, from European Union 
Risk Assessment Reports (EU-RAR), the International Uniform Chemical Database 
(IUCLID) datasets, national statements on biocides, Nordic ecotoxicological eval-
uations, pesticide monographs, the Ecotox Aquire database and from the OECD 
high production volume (HPV) Database.  
• The EU Risk Assessment Reports and the IUCLID datasets are available 
from European chemical Substances Information System (ESIS) on the net 
site of the European Chemicals Bureau: 
 http://ecb.jrc.it/existing-chemicals
• The Aquire Ecotox database is maintained by the USA Environmental Pro-
tection Agency and is available at: 
 http://www.epa.gov/ecotox
• OECD integrated high production volume (HPV) Database is available at:
 http://cs3-hq.oecd.org/scripts/hpv/
Nordic ecotoxicological evaluations and national statements are available from the 
Chemicals Division at SYKE. Detailed references are given in the substance spe-
cifi c fact sheets. 
2.2 Management
In order to manage Ecotox Aquire records the following assumptions were done. 
Results were preliminarily regarded as representing long term (chronic) tests, if a 
NOEC value was reported and the test duration was: 
Algae  ≥  3 days = 72 hours (in accordance with the TGD table 15, 
  see Annex 1)
Daphnia sp. ≥ 21 (or 14) days (in accordance with OECD test guidelines)     
Fish  ≥ 28 days = 672 hours (in accordance with OECD test guidelines)
If the test duration was not reported, the test was preliminarily regarded acute, 
with the exeption of reproduction tests conducted on Daphnia sp. , which were 
preliminary regarded as long term tests. 
For pesticides tests conducted on the active ingredient were preferred. Test 
results on formulations have been used when tests on the active ingredient were 
lacking.  
Table 15 of the TGD is presented in Annex 1 to this report. It gives informa-
tion relevant for the treatment of data (e.g. the derivation of NOEC values when 
only LOEC or MATC have been reported).
For algae tests EC50/NOEC values based on growth rate are preferred over 
values based on biomass. 
2
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2.3 Validation
In order to check the validity of the test results, the original peer reviewed publica-
tions were consulted for those results that determined the quality standard. How-
ever, results evaluated and judged valid in EU risk assessment reports and Nordic 
ecotoxiclogical evaluations were taken as such.
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Methodology
3.1 Assessment factor (AF) approach
For the aquatic environment, a predicted no effect concentration (PNEC) is de-
rived that, if not exceeded, ensures an overall protection of the environment. Cer-
tain assumptions are made concerning the aquatic environment which allow, how-
ever uncertain, an extrapolation to be made from single-species short-term toxici-
ty data to ecosystem effects. It is assumed that: 
•   ecosystem sensitivity depends on the most sensitive species, and; 
•  protecting ecosystem structure protects community function. 
These two assumptions have important consequences. By establishing which spe-
cies is the most sensitive to the toxic effects of a chemical in the laboratory, extrap-
olation can subsequently be based on the data from that species. Furthermore, 
the functioning of any ecosystem in which that species exists is protected provid-
ed the structure is not suffi ciently distorted as to cause an imbalance. It is general-
ly accepted that protection of the most sensitive species should protect structure, 
and hence function.
For most substances, the pool of data from which to predict ecosystem ef-
fects is very limited as, in general, only short-term toxicity data are available. In 
these circumstances, it is recognized that, while not having a strong scientifi c va-
lidity, empirically derived assessment factors must be used. In applying such fac-
tors, the intention is to predict a concentration below which an unacceptable effect 
will most likely not occur. It is not intended to be a level below which the chemi-
cal is considered to be safe. However, again, it is likely that an unacceptable effect 
will not occur.
In establishing the size of these assessment factors, a number of uncertainties 
must be addressed to extrapolate from single-species laboratory data to a multi-
species ecosystem. These areas have been adequately discussed in other papers, 
and may best be summarised under the following headings:
•  intra- and inter-laboratory variation of toxicity data;
•  intra- and inter-species variations (biological variance);
•  short-term to long-term toxicity extrapolation;
•  laboratory data to fi eld impact extrapolation (additive, synergistic and an-
tagonistic effects from the presence of other substances may also play a role 
here).
The size of the assessment factor depends on the confi dence with which a PNEC-
value can be derived from the available data. This confi dence increases if data 
are available on the toxicity to organisms at a number of trophic levels, taxonom-
ic groups and with lifestyles representing various feeding strategies. Thus lower 
assessment factors can be used with larger and more relevant datasets than the 
base-set data. 
The choice of an assessment factor is presented in Annex 2 (Table 16 of the 
TGD). These assessment factors are also presented in Annex V to WFD, point 1.2.6. 
The assessment factors range from 1 – 1000 depending on the quality of the data 
set in use. The assessment factors should be considered as general factors that un-
3
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der certain circumstances may be changed. In general, justifi cation for changing 
the assessment factor could include one or more of the following: 
•  evidence from structurally similar compounds (evidence from a closely re-
lated compound may demonstrate that a higher or lower factor may be ap-
propriate);
•  knowledge of the mode of action including endocrine disrupting effects 
(some substances, by virtue of their structure, may be known to act in a 
non-specifi c manner); 
•  the availability of test data from a wide selection of species covering addi-
tional taxonomic groups other than those represented by the base-set spe-
cies; 
•  the availability of test data from a variety of species covering the taxonom-
ic groups of the base-set species across at least three trophic levels. In such 
a case the assessment factors may only be lowered if these multiple data 
points are available for the most sensitive taxonomic group.
Specifi c comments on the use of assessment factors in relation to the available da-
ta set are given in the notes below Table 16 to TGD (Annex 2). In general the PNEC 
value which is equivalent to the EQS is derived from the lowest NOEC or EC50 
value and an assessment factor (AF) is applied to this value: 
 PNEC = NOECmin / AF 
Plant Protection Products (PPP)
As the aquatic effects assessment according to Directive 91/414/EEC is – in princi-
ple - equivalent to the aquatic effects assessment for new and existing substanc-
es as laid down in the TGD, it is proposed to divide the lowest relevant long-term 
toxicity datum (e.g. a single species NOEC) by the long-term TER-trigger (Toxicity 
Exposure Ratio) in order to derive the quality standard.  
QSwater, PPP = NOECmin / TER-trigger long-term
For fi sh and invertebrate the long term TER-trigger value is 10. For algae no 
long term TER-trigger  value has been defi ned. In the risk assessment for plant pro-
tection products in the context of Directive 91/414/EC, which is focused on the ac-
ceptability of effects that may occur in small water courses (e.g. ditches) in the vi-
cinity of the treated area, specifi c weight is given to the recovery potential of these 
systems after transient exposure. This might be the reason why effects on algae are 
not considered exactly the same way as any other effects on invertebrates or fi sh. 
Many alga species have a high recovery potential and recover fast once the toxi-
cant concentration falls below the effect level. Thus, the objective of the PPP risk 
assessment differs to some extent from the objective that is followed by the qual-
ity standard. The long-term quality standards refer to “annual average” concen-
trations and it is, therefore, required to give the algae toxicity data another weight 
for the purpose of quality standard setting. Hence, it is proposed to apply an as-
sessment factor of 10 (equivalent to the long-term TER trigger for aquatic inver-
tebrates or fi sh) to the lowest valid NOECalgae in the data set, if algae are the or-
ganisms most sensitive to the PPP concerned. 
In the risk assessment of plant protection products the minimum data set cov-
ers normally long term test results on fi sh, invertebrate and algae. If long term test 
results are not available for these groups, higher assessment factors in accordance 
with Annex 2 should be used for deriving the EQS values. 
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3.2 Statistical extrapolation approach – species 
sensitivity distribution (SSD)
If a large data set from long-term tests for different taxonomic groups is available 
statistical extrapolation methods may be used to support the effect assessment and 
the derivation of a PNEC. According to the TGD at least 10 (preferably more than 
15) chronic NOEC values, preferably of full life-cycle or multi-generation studies, 
for different species covering at least 8 taxonomic groups (see table 1) are required 
for the statistical extrapolation method. 
Suffi cient data to use statistical methods was not available for any of the sub-
stances for which EQS values were derived. 
Table 1. Species required to apply statistical extrapolation.
• Fish (species frequently tested include salmonids, minnows, bluegill sunfi sh channel catfi sh, etc.)
• A second family in the phylum Chordata (fi sh, amphibian, etc.)
• A crustacean (e.g. cladoceran, copepod, ostracod, isopod, amphipod, crayfi sh etc.)
• An insect (e.g. mayfl y, dragonfl y, damselfl y, stonefl y, caddisfl y, mosquito, midge, etc.)
• A family in a phylum other than Arthropoda or Chordata (e.g. Rotifera, Annelida, Mollusca, etc.)
• A family in any order of insect or any phylum not already represented
• Algae
• Higher plants
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Specifi c quality standards
In deriving specifi c quality standards the format used for the Community priori-
ty substances under WFD has been used (Lepper 2002). The quality standards are 
fi rst derived for the water phase. Where trigger-values values for bioaccumulation 
and sediment-water partition coeffi cients (Kp) are exceeded, EQS values for biota 
(QS- secondary poisoning and QS - human uptake via fi sh) and sediment are de-
rived, in addition. The trigger values proposed by Lepper (2002) are used (see ta-
ble 2). 
Table 2. Triggers to derive EQS-sediment and EQS-biota. 
trigger value
sediment log Kp ≥ 3 
biota (secondary poisoning) BCF ≥ 100 (logKow ≥ 3)
4.1 Annual average EQS for fresh water pelagic 
community
The annual average EQS (AA-EQS) for fresh water has been calculated with the 
assessment factor approach described in chapter 3. 
4.2 Annual average EQS for the Baltic sea pelagic 
community
The (annual average) EQS for the Baltic sea has been calculated according to the 
principals laid down in the marine effect assessment of the TGD. According to the 
TGD a comparison between fresh water and salt water ecotoxicological data has 
revealed that, at least for the usual aquatic test species (i.e. fi sh, crustaces, algae), 
differences in sensitivity between fresh water and salt water species are not sig-
nifi cant. Therefore, it is suggested in the TGD to pool the fresh water and marine 
data in the aquatic effect assessment. However, for several metals and pesticides 
differences larger than a factor of 10 were found in the sensitivity between fresh 
water and marine species. Therefore, according to the TGD pooled data should 
not be used for metals and pesticides, unless it is shown that differences between 
marine and fresh water data are not signifi cant.
Due to the greater species diversity in the marine environment, the TGD 
introduces additional data requirements for the marine assessment. If data are on-
ly available for freshwater or saltwater algae, crustacean and fi sh an additional as-
sessment factor of 10 is applied to refl ect the greater uncertainty in the extrapola-
tion.1 If data are available for two additional taxonomic groups (e.g. rotifers, echi-
noderms or molluscs) the uncertainties in the extrapolation are reduced and the 
magnitude of the assessment factor can be lowered.2 According to the TGD the use 
1) The assessment factors used in the marine effect assessment are presented in table 25 of the TGD.
2) Complete list of additional marine taxonomic groups is given in Annex XIV to TGD. 
4
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . The Finnish  Environment 74912
of additional data on species ecologically relevant is also important for the Baltic 
sea, which is characterized by a limited species diversity and specifi c stresses such 
as low and variable salinity. 
According to the TGD the effect assessment should be, where possible, data 
relevant to the environmental compartment that is considered. Most marine tests 
have been performed in media where the salinity is around 2-3 %. As in the Finn-
ish coastal areas of the Baltic sea the percentage of salt rarely exceeds 0.6-0.7 %, 
such test results are not considered applicable for deriving an EQS value for the 
Baltic sea.   
4.3 Maximum acceptable concentrations (MAC-QS) 
for the  fresh water pelagic community
In addition to the annual average EQS values, maximum acceptable concentra-
tion values (MAC) are derived on the basis of acute toxicity data.  For deriving the 
MAC values it is proposed to apply an assessment factor of 100 to the lowest val-
id acute test result (EC50 value). This is in accordance with the effect assessment 
of intermittent releases in the TGD and has been proposed by Lepper 2002. In the 
TGD, with regard to the effect assessment of intermittent releases, it is stated that 
normally no single monitoring datum should exceed the lowest relevant L(E)C50 
divided by an assessment factor of 100. However, there may be occasions when a 
higher or lower factor would be appropriate. E.g. for substances with a know non-
specifi c mode of action variations may be low and therefore a factor lower than 
100 appropriate. In no case should a factor lower than 10 be applied to a short-
term L(E)C50 value. On this basis, the assessment factor of 100 has been proposed 
by Lepper (2002) and is in general used in this assessment to derive maximum ac-
ceptable concentration limits from the lowest acute test result. 
For pesticides the lowest relevant acute L(E)C50 may be divided by the rele-
vant short-term TER-trigger in analogy to the calculation of short term TER in the 
PPP risk assessment. This short term TER trigger is 100 for fi sh and 10 for algae. Ac-
cording to Lepper 2002, if algae are the organism most sensitive to acute effects, it 
should be carefully assessed whether the application of a TER-trigger of 10 is jus-
tifi ed, given the differences between the objectives of the PPP risk assessment and 
a quality standard.
4.4 EQS for sediment 
For substances that are liable to accumulate in sediments (i.e. substances for which 
logKow ≥ 3 or logKp ≥ 3) an EQS-sediment value is derived. In most cases insuf-
fi cient data from toxicity tests on benthic organisms are available. In such cases, 
EQS-values for sediment are calculated from the annual average EQS (AA-EQS) 
using the equilibrium partitioning (EP) method:
  EQSsed (dry weight)  = Kp_susp (l/kg) x AA-EQS (mg/l), 
where Kp_susp = solids-water partition coeffi cient in suspended particulate mat-
ter (SPM). (Kp-susp is used as the properties of fresh sediment (e.g. the top-most 
layer of sediment) resemble more the properties of SPM than sediment.) 
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Choice of Kp-susp -value 
The EQS-sediment value derived with the EP-method is determined by the choice 
of the Kp_susp value. In literature a variety of experimental Kp values can be avail-
able for soils and sediments with different properties. The fraction of organic car-
bon (f(oc)) is the single most important property of the solid material affecting the 
adsorption of organic substances. Therefore, Kp values are often normalized to 
the carbon content and expressed as Koc-values (=Kp/f(oc)). When Koc values are 
available the Kp-susp can be calculated with the following equation: 
Kp-susp = f(oc) x Koc
In the substance specifi c fact sheets the default fraction of organic carbon in sed-
iment given in the TGD, 10 %, is used.  The EQS-sediment values are calculated 
from a range of Koc-values or alternatively some reasoning is given for the choice 
of a specifi c Koc-value. If no experimental Koc values are available Koc values have 
been estimated with modelling.
When monitoring substances in the sediment it is recommended to meas-
ure the actual fraction of organic carbon in the sample and use this to derive a site 
spesifi c Kp-value and EQS-sediment.  The fi nal choice of the Koc value should be 
done site specifi cally with all the information available for the specifi c sediment.  
EQS-sediment (wet weight) 
If the volume proportion of water and the density of solids of the sediment are 
known it is possible calculate the EQS-sediment referring to the wet weight. As an 
example the default properties given in the TGD are used in the following to calcu-
late the ratio between EQS-sediment (wet weight) / EQS-sediment (dry weight): 
The TGD defi nes wet SPM as 90 % vol/vol water (density 1 kg/l) and 10 % 
vol/vol solids (density 2.5 kg/l), thus giving a wet density of (0.9 × 1) + (0.1 × 2.5) = 
1.15 kg/l. The dry weight of solids is therefore 0.25 kg (per litre wet SPM) and thus 
the wet:dry ratio is 1.15/0.25 = 4.6 and respectively the PNEC(dry): PNEC(wet) = 
4.6. Thus, 
PNECsed (dry weight) / PNECsed (wet weight) =  4.6 
4.5 EQS referring to secondary poisoning of top 
predators
For substances that are liable to bioaccumulate (i.e. substances for which: 
BCF ≥ 100 or logKow ≥ 3) an EQS referring to secondary poisoning of top preda-
tors is derived. A PNECoral is calculated from NOAEL values obtained from die-
tary or oral exposure studies on birds and mammals. The PNECoral expresses the 
predicted no effect level of the substance in the food. In the assessment it is as-
sumed that top predators prey 100 % on the aquatic organisms. Therefore, the lev-
el of the substance must not exceed the PNECoral. In the derivation of the PNEC-
oral assessment factors given in the TGD and presented in Annex 3 to this report 
are applied. In Annex 3 further details on the derivation of PNECoral, e.g. on da-
ta requirements are given. 
The derived EQS-secondary poisoning is expressed as mg/kg fi sh (wet 
weight). In addition, the corresponding concentration in water (µg/l) is estimated 
on the basis of BCF-values for fi sh. 
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4.6 QS referring to uptake of fi sh by humans
For substances that are liable to bioaccumulate (BCF ≥ 100 or logKow ≥ 3) a QS re-
ferring to uptake of fi sh by humans is required. As it is not in the scope of this work 
to derive acceptable daily intake levels for humans, only a tentative assessment to 
investigate the relevance of uptake of fi sh by humans to the over all AA-EQS value 
can be done. If acceptable daily intake (ADI) values set e.g. by WHO are available 
these are used. If no such values are available a tentative ADI level is derived from 
NOAEL values obtained from long term dietary studies on mammals or birds. An 
assessment factor of 100 is applied. The QSs referring to uptake of fi sh by humans 
should be seen as indicative values. They can be used to estimate whether fi sh up-
take by humans is relevant  for setting the over all quality standard.  
The derivation is based on the default values given in the TGD. The accepta-
ble daily intake level is expressed as mg/day for a person with 70 kg body weight. 
This threshold level may not be exceeded by more than 10 % by consumption of 
food originating from aquatic sources. According to TGD the average fi sh con-
sumption of a EU citizen is 115 g/day. 
The derived QS is expressed as mg/kg fi sh (wet weight). In addition, the cor-
responding concentration in water (µg/l) is estimated on the basis of BCF-values 
for fi sh. 
4.7 QS for drinking water 
In this section drinking water quality standards set in other Community legisla-
tion or recommended by e.g. WHO are reported. It is not in the scope of this work 
to derive acceptable daily intake levels (ADI) for humans. However, if no drinking 
water quality standards are available in existing legislation a tentative assessment 
on the basis of NOAEL values is performed as described in the previous chapter. 
Thus derived tentative drinking water QS values should be seen as indicative val-
ues. They can be used to estimate whether uptake of water by humans is relevant 
for setting the over all quality standard.  
The derivation is based on the default values given in the TGD: uptake by 
drinking water should not exceed 10 % of the threshold level for humans. The up-
take of drinking water is 2 l/day.
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Over all quality standard
In general, the lowest specifi c QS is selected as the overall AA-EQS for fresh wa-
ter. Thus the overall AA-EQS is protective to all environmental compartments as-
sessed.  However, the Drinking Water Quality standards are generally considered 
as applying only to waters intended for the abstraction of drinking water. In Annex 
4 a summary of the derived environmental quality standards is presented. 
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Abbreviations
AA-EQS Annual Average EQS
ACC  accumulation
ADI   Acceptable Daily Intake (for humans)
AF  Assessment Factor
a.i.  active ingredient
AQxxxx Aquire Ecotox database reference  
 number 
BCF  Bioconcentration factor
BCM  Biochemical
BEH  Behaviour
BUA  The German Chemical Society –  
 Advisory Committee on Existing  
 Chemicals of Environmental  
  Relevance Reports
b.w.  body weight
C  Complete 
CHG  No clear trend, results are variable
CHI  Chinese
CHLO  Chlorophyll, general
COCO  Cobalt Content
CONV  Conversion Factor
DEC  Decrease
d.w.  dry weight
DT50  Half Life
DVP  Development effect
ENG  English
EP  Equilibrium partitioning
EU-RAR European Union – Risk Assessment  
 Report 
EQS  Environmental Quality Standards
EQUL  Equilibrium
EUSES  European Union System for the  
 Evaluation of Substances
f(oc)  fraction of  organic carbon
F  Formulation
GACC  Accumulation, general
GBHV  Behaviour, general
GDVP  Developmental changes, general
GER  German
GGRO  Growth, general
GRO  Growth
HSDB  Hazardous Substances Database. 
I  Incomplete
IMBL  Immobile
INC  Increase
ITX  Intoxication
IUCLID International Uniform Chemical  
 Database
JPN  Japanese
Koc  Organic carbon – water distribution  
 coeffi cient
Kow  Octanol-water distribution coeffi cient
Kp_sed Solids-water partition coeffi cient in  
 sediment
Kp_susp Solids – water partitioning coeffi cient  
 in SPM
LC  Lethal Concentration 
LD  Lethal Dose
LOAEL Lowest Observed Adverse Effect Level
M  Moderate
meas. conc.  measured concentrations
MBeT  Mercaptobenzothiazole
MBTS  Mercaptobenzothiazoledisulphide  
MAC  Maximum Acceptable Concentration
MOR  Mortality (group parameter; Aquire  
 code)
MORT  Mortality (Aquire code)
N-CLASS Database on Environmental Hazard  
 Classifi cation 
NOAEL No Observed Adverse Effect Level
NOEC  No Observed Effect Concentration
nom. conc. nominal concentrations
NPS  National Priority Substance
OMCTS Octamethylcyclotetrasiloxane
PPP  Plant Protection Product 
PNEC  Predicted No-Effect Concentration
QS  Quality Standard
QSAR  Quantitative Structure Activity 
  Relationship
RA  Risk Assessment
RAR  Risk Assessment Report
REP  Reproduction
RSDE  Residue (Aquire code)
SPM  Suspended particulate material
SYKE  Finnish Environment Institute
TCMTB 2-(thiocyanomethylthio)-  
 benzothiazole
TER  Toxicity - Exposure Ratio
TDI  Tolerable Daily Intake
TGD  Technical Guidance Document
TS  Test Substance
WFD  Water Framework Directive
w.w.   wet weight
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Annex 1. Overview of toxicity test  endpoints (Table 15 in TGD)
Short-term studies:
1  If a test report does not indicate the L(E)C50 values but the raw data are presented, the L(E)C50 should be calculated, 
for example by Probit analysis. If only one toxicity value lies between the L(E)C0 and the L(E)C100, the L(E)C50 cannot be 
calculated by Probit analysis. Instead, the L(E)C50 may be estimated by, e.g., linear regression.
2  If results are presented as >L(E)C10 and <L(E)C50 , they can be rated as L(E)C50 while results clearly above a 
L(E)C50 can only be used as an indication of the short-term toxicity of the chemical considered.
Long-term studies:
3  The NOEC (no observed effect concentration) is defi ned as “the highest concentration tested at which the measured pa-
rameter shows no signifi cant inhibition” (OECD 201, 1984a) or the test concentration immediately below the LOEC (OECD 
210, 1984g). There has to be a concentration-effect relationship. In the past, the NOEC was determined directly from 
the concentration-effect curve by consideration of the deviation of the control (e.g. 10%) or it was derived on the ba-
sis of ANOVA (analysis of variance) and a subordinate test (e.g. Dunett’s). The preconditions for the use of ANOVA have to 
be fulfi lled (normal distribution, homogeneous variances). This method to derive the NOEC with the ANOVA is criticised 
(Pack, 1993, prepared for OECD). The OECD report recommends the calculation of the ECX point as a preferable alternative 
(see footnote *). In older investigations, it may be diffi cult to fi nd out how the NOEC was generated unless test reports or 
raw data are available.
4  A LOEC (lowest observed effect concentration) stands for the lowest concentration where an effect has been observed. It 
may therefore not be used as a NOEC. In case only a LOEC is given in the report, it can be used to derive a NOEC with the 
following procedures:
5  LOEC > 10 and < 20% effect: NOEC can be calculated as LOEC/2.
6  LOEC ≥ 20% effect and a distinct effect relationship: the EC10 is calculated or extrapolated and regarded as the NOEC. 
If the effect percentage of the LOEC is unknown no NOEC can be derived.
7  MATC (maximal acceptable toxicant concentration): In aquatic toxicity the MATC is often calculated. This is the geomet-
ric mean of the NOEC and the LOEC. If in the test report only the MATC is presented, the MATC can be divided by 21/2 to de-
rive a NOEC.
8  An EC10 for a long-term test which is obtained by extrapolation using appropriate statistics (e.g. Probit analysis) can 
be considered as a NOEC. This procedure is used if no NOEC is available.
9  It should be noted that in the case of algae studies, which are actually multigeneration studies, it is generally accepted 
that a 72-hour (or longer) EC50 value may be considered as equivalent to a short-term result and that a 72-hour (or long-
er) NOEC value can be considered as a long-term result.
* “If the reliability in an experiment is relatively high, the corresponding sensitivity of the statistical analysis will be rela-
tively low. Only large differences from the control can then be detected. Consequently, the resulting NOECs can themselves 
correspond to large and potentially biologically important magnitudes of effect.” (Pack, 1993). A concentration where 
there is a clear effect cannot be regarded as a NOEC. Additionally, the level of the NOEC value depends on the number of 
test concentrations, range of concentrations and dilution factors. At present, alternatives for the NOEC have been proposed 
(Pack, 1993; Hoekstra et al., 1993). The advantage of these methods is that information from the whole concentration-effect 
relationship is taken into account. These methods result in an ECx, where x is a low effect percentile (e.g. 5-20%). It makes 
results from different experiments more comparable than NOECs. Currently, the use of the NOEC or the ECx point estimates 
are being discussed (Pack, 1993).
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Annex 2. Assessment factors to derive a PNECaquatic for 
fresh water (Table 16 in TGD). (Assessment factors to derive 
PNECaquatic for saltwater are given in table 25 in the TGD)  
Available data Assessment factor
At least one short-term L(E)C50 from each of three trophic levels of the base-
set (fi sh, Daphnia and algae) 1000 a)
One long-term NOEC (either fi sh or Daphnia) 100 b)
Two long-term NOECs from species representing two trophic levels (fi sh and/or 
Daphnia and/or algae) 50 c)
Long-term NOECs from at least three species (normally fi sh, Daphnia and al-
gae) representing three trophic levels 10 d)
Species sensitivity distribution (SSD) method 5-1 (to be fully justifi ed case by case) e)
Field data or model ecosystems Reviewed on a case by case basis f)
Notes to Table 16:
a) The use of a factor of 1000 on short-term toxicity data is a conservative and pro-
tective factor and is designed to ensure that substances with the potential to cause 
adverse effects are identifi ed in the effects assessment. It assumes that each of the 
uncertainties identifi ed above makes a signifi cant contribution to the overall un-
certainty. For any given substance there may be evidence that this is not so, or that 
one particular component of the uncertainty is more important than any other. In 
these circumstances it may be necessary to vary this factor. This variation may lead 
to a raised or lowered assessment factor depending on the available evidence. A 
factor lower than 100 should not be used in deriving a PNECwater from short-term 
toxicity data except for substances with intermittent release.
There are cases where the base-set is not complete: e.g. for substances that 
are produced at <1 t/a (notifi cations according to Annex VII B of Directive 92/32). 
At the most the acute toxicity for Daphnia is determined. In these exceptional cas-
es, the PNEC should be calculated with a factor of 1000. 
Variation from a factor of 1000 should not be regarded as normal and should 
be fully supported by accompanying evidence.
b) An assessment factor of 100 applies to a single long-term NOEC (fi sh or Daph-
nia) if this NOEC was generated for the trophic level showing the lowest L(E)C50 
in the short-term tests. If the only available long-term NOEC is from a species 
(standard or non-standard organism) which does not have the lowest L(E)C50 
from the short-term tests, it cannot be regarded as protective of other more sensi-
tive species using the assessment factors available. Thus the effects assessment is 
based on the short-term data with an assessment factor of 1000. However, the re-
sulting PNEC based on short-term data may not be higher than the PNEC based 
on the long-term NOEC available.
An assessment factor of 100 applies also to the lowest of two long-term NOECs 
covering two trophic levels when such NOECs have not been generated from that 
showing the lowest L(E)C50 of the short-term tests. This should, however, not ap-
ply in cases where the acutely most sensitive species has an L(E)C50 value lower 
than the lowest NOEC value. In such cases the PNEC might be derived by using 
an assessment factor of 100 to the lowest L(E)C50 of the short-term tests.
c) An assessment factor of 50 applies to the lowest of two NOECs covering two 
trophic levels when such NOECs have been generated covering that level show-
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ing the lowest L(E)C50 in the short-term tests. It also applies to the lowest of three 
NOECs covering three trophic levels when such NOECs have not been generated 
from that trophic level showing the lowest L(E)C50 in the short-term tests.
This should however not apply in cases where the acutely most sensitive spe-
cies has an L(E)C50 value lower than the lowest NOEC value. In such cases the 
PNEC might be derived by using an assessment factor of 100 to the lowest L(E)C50 
of the short-term tests.
d) An assessment factor of 10 will normally only be applied when long-term toxic-
ity NOECs are available from at least three species across three trophic levels (e.g. 
fi sh, Daphnia, and algae or a non-standard organism instead of a standard organ-
ism). When examining the results of long-term toxicity studies, the PNECwater 
should be calculated from the lowest available NOEC. Extrapolation to the eco-
system effects can be made with much greater confi dence, and thus a reduction of 
the assessment factor to 10 is possible. This is only suffi cient, however, if the spe-
cies tested can be considered to represent one of the more sensitive groups. This 
would normally only be possible to determine if data were available on at least 
three species across three trophic levels. It may sometimes be possible to determine 
with high probability that the most sensitive species has been examined, i.e. that 
a further long-term NOEC from a different taxonomic group would not be low-
er than the data already available. In those circumstances, a factor of 10 applied to 
the lowest NOEC from only two species would also be appropriate. This is partic-
ularly important if the substance does not have a potential to bioaccumulate. If it 
is not possible to make this judgement, then an assessment factor of 50 should be 
applied to take into account any interspecies variation in sensitivity. A factor of 10 
cannot be decreased on the basis of laboratory studies.
e) Basic considerations and minimum requirements as outlined in Section 3.3.1.2. 
in the TGD.
f) The assessment factor to be used on mesocosm studies or (semi-) fi eld data will 
need to be reviewed on a case-by-case basis.
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Annex 3. Calculation of PNECoral (Chapter 3.8.3.5 in TGD) 
Only toxicity studies reporting on dietary and oral exposure are relevant, as the 
pathway for secondary poisoning is referring exclusively to the uptake through the 
food chain. Secondary poisoning effects on bird and mammal populations rarely 
become manifest in short-term studies. Therefore, results from long-term studies 
are strongly preferred, such as NOECs for mortality, reproduction or growth. If no 
adequate toxicity data for mammals or birds are available, an assessment of sec-
ondary poisoning cannot be made. For new substances, the results of mammalian 
repeated-dose toxicity tests are used to assess secondary poisoning effects. For ex-
isting substances and biocides, toxicity data for birds (e.g. OECD test 205 (1984h) 
(LC50, 5-day acute avian dietary study) or OECD test 206 (1984i) (chronic)) may al-
so be present. Extrapolation from such test results gives a predicted no-effect con-
centration in food (PNECoral) that should be protective to other mammalian and 
avian species. Acute lethal doses LD50 (rat, bird) are not acceptable for extrapola-
tion to chronic toxicity, as these are not dietary tests. Acute effect concentrations 
(e.g. OECD 205 (1984h)) for birds are acceptable for extrapolation. The results of 
the available mammalian or avian tests may be expressed as a concentration in 
the food (mg.kgfood -1) or a dose (mg.kg body weight.day-1) causing no effect. For 
the assessment of secondary poisoning, the results always have to be expressed 
as the concentration in food. In case toxicity data are given as NOAEL only, these 
NOAELs can be converted to NOECs with the following two formulae:
NOEC bird  = NOAELbird  x  CONVbird   (77)
NOEC mammal food_chr.  = NOAELmammal,oral_chr  x  CONVmammal (78)
Explanation of symbols:
NOECbird NOEC for birds (kg.kgfood–1)
NOECmammal, food chr NOEC for mammals (kg.kgfood–1)
NOAELbird NOAEL for birds (kg.kg bw.d-1)
NOAELmammal, oral chr NOAEL for mammals (kg.kg bw.d-1)
CONVbird 
conversion factor from NOAEL to 
NOEC (kg bw.d.kgfood –1) 
Table 
22
CONVmammal
conversion factor from NOAEL to 
NOEC (kg bw.d.kgfood –1) 
Table 
22
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Table 22. Conversion factors from NOAEL to NOEC for several mammalian and one bird species
Species Conversion factor (bw/dfi )1)
Canis domesticus 40
Macaca sp. 20
Microtus spp. 8.3
Mus musculus 8.3
Oryctolagus cuniculus 33.3
Rattus norvegicus (> 6 weeks) 20
Rattus norvegicus (≤ 6 weeks) 10
Gallus domesticus 8
1 ) bw = body weight (g); dfi : daily food intake (g/day)
NOECs converted from NOAELs have the same priority as direct NOECs.
The PNECoral is ultimately derived from the toxicity data (food basis) applying an 
assessment factor. In formula:
PNECoral = TOXoral / AForal     (79)
Explanation of symbols:
PNECoral PNEC for secondary poisoning of birds and mammals [in kg.kgfood-1]
AForal assessment factor applied in extrapolation of PNEC [-]        Table 23
TOXoral either LC50 bird, NOECbird or NOECmammal, food, chr [in kg.kgfood-1]
The assessment factor (AForal) takes into account interspecies variation, acute/
subchronic to chronic extrapolation and laboratory data to fi eld impact extrap-
olation. Some specifi c considerations need to be made for the use of the assess-
ment factor for predators. CCME (1998) contains wildlife data on body weight 
and daily food ingestion rates for 27 bird and 10 mammalian species. In addition, 
Schudoma et al. (1999) derived the mean body weight and daily food intake for 
the otter. The currently available set on wildlife bw/dfi  ratios ranges from 1.1 to 9 
for birds and from 3.9 to 10 for mammalian species. Comparison of these wildlife 
conversion factors with the values given in Table 22 for laboratory species (8.3 – 
40) shows that the wildlife species often have a lower bw/dfi  ratio than laboratory 
animals. The difference can be up to a factor 8 for birds and 10 for mammals. This 
difference is in theory accounted for in the use of the interspecies variation fac-
tor that is part of the standard assessment factor. The interspecies variation, how-
ever, should comprise more than just the bw/dfi  differences between species, e.g. 
the differences in intrinsic sensitivity. The protective value of the “normal” inter-
species variation factor may therefore be questionable in case of predators. On 
top of that, many predator species are characterised by typical metabolic stages in 
their life-cycle that could make them extra sensitive to contaminants in compari-
son with laboratory animals (e.g. hibernation or migration). Similar to the bw/dfi  
differences, also this aspect goes beyond the “normal” interspecies variation. The 
AForal should compensate for the above-mentioned specifi c aspects in the effects 
assessment of predators. A factor of 30, accounting for both interspecies variation 
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and lab-to fi eld extrapolation, is considered to be appropriate for this purpose. 
Additionally, acute/subchronic to chronic extrapolation needs to be taken into ac-
count. The resulting assessment factors are given in Table 23.
Table 23. Assessment factors for extrapolation of mammalian and bird toxicity data.
TOXoral Duration of test AForal
LC50 bird 5 days 3,000
NOECbird chronic 30
NOECmammal, food,chr 28 days 300
        ¯"¯ 90 days 90
        ¯"¯ chronic 30
If a NOEC for both birds and mammals is given, the lower of the resulting PNECs 
is used in the risk assessment.
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34 Annex 4. Summary of derived environmental quality standards
The derivation of the proposed quality standards is presented in detail in the substance specifi c fact sheets (Annexes 5 – 25). NR = not required. 
NP = not possible to derive due to lack of data. See also list of abbreviations. 
Name CAS Proposed 
overall
AA-EQS for 
fresh water
µg/l
AA-EQS
fresh water 
pelagic 
community
µg/l
AA-EQS
Baltic sea 
pelagic 
community
µg/l
MAC-EQS
fresh water 
pelagic 
community
µg/l
AA-EQS
fresh water 
sediment
(tentative stan-
dards derived 
by EP-method)
mg/kg d.w.
EQS-secondary 
poisoning
µg/kg fi sh w.w.
QS-food uptake 
by man
(tentative stan-
dards)
µg/kg fi sh w.w.
QS-drinking 
water 
abstraction
(tentative 
standards)
µg/l
Chlorobenzene 108-90-7 9.3 32 3.2 43 0.14 9 300 6000 3
Dichlorobenzene, 1,2- 95-50-1 7.4 7.4 0.74 - 0.26 40 000 36 500 0.3
Dichlorobenzene, 1,4- 106-46-7 20 20 2 - 0.9 10 000 6000 0.1
Mercaptobenzothiazoledi-
sulphide;  (MBTS)
120-78-5 0.8 NP NP NP 0.4 - 51 NR NR NP
2-(tiocyanomethylthio)-
benzothiazole; (TCMTB)
21564-17-0 0.018 0.018 0.0018 0.2 0.002-0.003 1000 910 52.5
Mercaptobenzothiazole; MBeT;  149-30-4 0.8 0.8 0.08 2.5 NR NR NR NP
Dibutylphtalate; DBP 84-74-2 10 10 1 - 6.3 NR NR 1820
Benzylbutylphtalate; BBP 85-68-7 10 14 1.4 - 9.0 - 17 4 400 12 200 700
Phenylhexylbenzenediamine 793-24-8 Due to degradation by hydrolysis, de-listing from the list is proposed.
Nonylphenolethoxylates; 
NPEs
A sum parameter calculated with the toxic equivalency approach is proposed. It is based on the EQS value derived for nonyl phenol (NP) (0.33 µg/l) and toxic equivalency factors (see 
Annex 14 for details).
Octamethylcyclotetrasil-
oxane; OMCTS
556-672 Due to degradation by hydrolysis, de-listing from the list is proposed.
1,3-dihydroxybenzene; 
resorcinol; 
108-46-3 0.25 0.25 0.025 2.5 NR NR NR 7900
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Name CAS Proposed 
overall
AA-EQS for 
fresh water
µg/l
AA-EQS
fresh water 
pelagic 
community
µg/l
AA-EQS
Baltic sea 
pelagic 
community
µg/l
MAC-EQS
fresh water 
pelagic 
community
µg/l
AA-EQS
fresh water 
sediment
(tentative stan-
dards derived 
by EP-method)
mg/kg d.w.
EQS-secondary 
poisoning
µg/kg fi sh w.w.
QS-food uptake 
by man
(tentative stan-
dards)
µg/kg fi sh w.w.
QS-drinking 
water 
abstraction
(tentative 
standards)
µg/l
Biocides
Bronopol; 2-Bromo-2-nitro-
propane-1,3-diol
52-51-7 4 4 0.4 - NR NR NR 280
4-chloro-3-methylphenol 59-50-7 9 9 0.9 9 0.04 - 1 NR NR NP
Pesticides
Dimethoate 60-51-5 0.7 0.7 0.07 - NR NR NR 1
Ethylenethiourea; ETU 96-45-7 200 200 20 200 NR NR 120 1
Mancozeb 8018-01-7 Since Mancozeb rapidly degrades in water, an EQS values is not considered relevant. An EQS value is proposed for the major degradation product ethylenethiourea (ETU).
4-chloro-2-methylphenoxy 
acetic acid; MCPA
94-74-6 1.6 1.6 0.16 15 NR NR NR 1
Metamitron 41394-05-2 32 32 3.2 170 NR NR NR 1
Prochloraz 67747-09-5 1 1 0.1 7.3 0.3-0.4 3300 NP 1
Tribenuron-methyl 101200-
48-0
0.1 0.1 0.01 0.4 NR NR NR 1
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Annex 5. Chlorobenzene
1. Identity of Substance
Name: Chlorobenzene
CAS-Number: 108-90-7
Classifi cation under WFD proposed National Priority Substance (NPS) in Finland
2. Proposed Quality Standards
2.1 Overall Quality Standards
Ecosystem Quality Standard Comment:
AA-EQS  9.3 µg/l
2.2 Specifi c Quality Standards
Protection Objective Quality Standard Comment:
AA-EQS
(Pelagic community; freshwater)
32 µg/l See section 8.1.
AA-EQS
(Pelagic community; Baltic sea) 
3.2 µg/L See section 8.1.
MAC-QS 
Pelagic community; freshwater
43 µg/l See section 8.1.
Benthic community  
(freshwater  sediment)
141 µg/kg (dry wt) Tentative standard (EP method)  See sec-
tion 8.2
Predators  
(secondary poisoning)
9.3 mg/kg ~14.4 µg/l See section 8.3.
Food uptake by man 6 mg/kg ~ 9.3 µg/l Tentative standard. See section 8.4.
Drinking water abstraction 3 µg/l See section 8.5.
3a. Classifi cation and labelling
Reference:
R10 Xn; R20 N; R51-53; S2; S24/25; S61 N-CLASS
3b. Risk assessment in EU
Chlorobenzene is not listed in a priority list (as forseen under Council 
Regulation (EEC) No 793/93 on the evaluation and control of the risks of existing 
substances).
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4. Physical and chemical properties 
Property Value: Reference
Molecular formula C6H5Cl EnviChem
Molecular weight 112.56 EnviChem
Vapour pressure [Pa] 1) 1173 Pa  (25 °C)
2) 1180-1190 (25 °C)
1) EnviChem
2) IUCLID 2000
Henry’s law constant [Pa m³/mol] 263 EUSES
Solubility in water [mg/l] 1) 502 (25°C)
2) 210 – 400 (25°C)
1) EnviChem
2) IUCLID 2000
Dissociation constant; pKa
5. Environmental Fate and Partitioning
Property Value: Reference
Hydrolytic stability (DT50) no experimental data available
Photostability (DT50) (aqueous, sun-
light, state pH)
no experimental data available
Readily biodegradable (yes/no) Not inherently biodegradable in 
MITI II test; BOD 0 % 
MITI 1992
Degradation in Water/sediment no experimental data available
Mineralization no experimental data available
Distribution in water / sediment sys-
tems 
no experimental data available
Degradation products relevant to the 
aquatic environment
2- and 4-chlorophenol Howard 1990
Partition co-effi cient; log KOW 1) 2.18 – 3.79
2) 2.18 – 2.84
1) EnviChem
2) IUCLID
Koc 1) 152 (clay soil)
2) 268
1)  (exper.) 
2) EPI/ PCKOCWIN v1.66
BCF for fi sh [l/kg] 3.9 – 75;  645 See table 3. 
Solids-water partition coeffi cient in 
sediment[l/kg]
experimental:
1) Kd = 48 ± 2 (lake sediment)
calculated: 
2) 3.67 (log Kow = 2.18)
2) 74    (log Kow = 3.79)
1) BUA 1990A
2) EUSES
Solids-water partition coeffi cient in 
SPM [l/kg]
calculated: 
1) 7.35 (log Kow = 2.18)
1) 148 (log Kow = 3.79)
2) From Koc 152: foc x Koc = 15.2
1) EUSES
6. Effect Data (aquatic environment) 
Acute and chronic  toxicity to aquatic organisms
Ecotoxicity data to aquatic organisms are presented in Tables 1 and 2.
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Table 6.1. Mammal and/or  bird oral toxicity data relevant for the assessment of non 
compartment specifi c effects relevant for the food chain (secondary poisoning)
Type of study Species, test result Ref.
Oral dose rabbit, no effect (192 
days) 
14 mg/kg/b.w./day. Verschuren 1983
Oral dose rat, no effect (192 days) 14.4 mg/kg/b.w./day Clayton 1993-1994 cited in HSDB
Subchronic dietary administration 
(93-99 day) on rat
12.5 mg/kg b.w. Knapp et al. 1971 cited in IUCLID 2000
103 week dietary incorporation or 
gavage test on rat
60 mg/kg b.w./day EHC 1991 
7. Effect data (human health) 
Value Study Safety factor Reference
TDI
(ingestion)
0.1 mg/kg 
b.w./day
103 week rat test NOEL 60 mg/kg b.w. per day 500 EHC 1991
Information on Endocrine Disrupting Potential
Comment Reference
no data available
8. Calculation of Quality Standards
8.1 Quality Standards for Water
Freshwater
The data is shown in Tables 1 and 2. Long term NOEC values are available for three 
trophic levels. Therefore, the use of an assessment factor of 10 is justifi ed. The low-
est relevant reported NOEC value is for Daphnia Magna and it is 320 µg/l. Daphnia 
Magna is also the most sensitive species in the acute tests reported. The following 
EQS value is derived:
AA-EQS = 320 µg/l / 10 =  32 µg/l.  
Baltic sea
The QS for the Baltic sea is derived in accordance with the marine effects assess-
ment of the TGD. As there is no information on species relevant for the Baltic en-
vironment an  additional assessment factor of 10 is used and the following AA-
EQS is derived:
AA-EQS  = 32 µg/l / 10 = 3.2 µg/l
Quality Standard Accounting for transient Concentration Peaks (MAC-QS)
The lowest EC50 value from short term tests is for Daphnia magna and it is 4300 µg/
l.  The assessment factor of 100 is used, and the following MAC-QS is derived: 
MAC-QS = 4.3 mg/l / 100 = 43 µg/l
8.2 Quality Standard for Sediment
A tentative QS for sediment is calculated from the AA-EQS using the equilibri-
um partitioning method. The default properties (fraction of organic carbon, wet 
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and dry density) given in the TGD are used.  The Kp-susp value, 15.2 l/kg, which 
is based on the experimental Koc value of 152 l/kg is used in the calculation. (The 
experimental sediment Kd value is not preferred as the properties of the sediment 
(fraction of organic carbon) is not known. This leads to the following EQSsed- 
value:
 
1. Kp_susp = 7.35 l/lk
EQSsed (dry weight)  = Kp_susp (l/kg) x AA-EQS 
   = 15.2 l/kg x 9.3 µg/l 
   = 141.36 µg/kg
8.3 Secondary Poisoning of Top Predators
Chlorobenzene is liable to bioaccumulate (BCF > 100). Therefore, it is necessary 
to derive a spesifi c QS in relation to secondary poisoning. The no-effect level of 14 
mg/kg b.w./day from a 192 day rat test can be used as a NOAEL. The conversion 
factor 20 is used to derive the respective NOECoral (table 22): 14 mg/kg b.w.. day x 
20 b.w./day = 280 mg/kg food.  To derive the respective PNECoral the assessment 
factor of 30 is used (table 23): 280 mg/kg food / 30 = 9.3 mg/kg food
According to TGD it is assumed that top predators prey 100 % on the aquatic 
organisms. Therefore, the level of chlorobenzene in fi sh may not exceed  9.3 mg/kg. 
The highest BCF value for fi sh is 645. Even higher BCF-values have been reported 
for algae and crustacea. The BCF value of 645 is used to derive the EQSsec.pois.  
QSsec.pois. = 9.3 mg/kg / 645 l/kg = 0.0144 mg/l = 14.4 µg/l
8.4 QS referring to food uptake by Humans
Chlorobenzene is liable to bioaccumulate. Therefore, it is necessary to derive 
a spesifi c QS in relation to food uptake by humans. The tolerable daily intake 
through ingestion (TDI) given by WHO (EHC 1991) can be used to assess the risk 
to humans through uptake by food.  This corresponds to 7 mg/day for a person 
with 70 kg body weight. In the TGD it is suggested that the threshold level may not 
be exceeded by more than 10 % by consumption of food originating from aquatic 
sources.  The average fi sh consumption of a EU citizen is 115 g/day. Thus 115 g of 
fi sh may not contain more than  0.7 mg of chlorobenzene, that is  6 mg/kg fi sh.
When using the BCF value of 645 l/kg the following QS is obtained: 
QSfood uptake by humans = 6mg/kg / 645 l/kg = 9.3 µg/l
8.5 QS for drinking water abstraction
In the  Guidelines for drinking-water quality (WHO, 1984), the following guideline 
value is developed for chlorobenzene: 3 µg/l. The value represent 10 % of the taste 
and odour threshold value. [in Environmental Health Criteria 128, IPCS 1991.]
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Scientifi c Name Common Name Endpoint Effect Test conditions Test 
Duration, 
hours
Concentration 1 
Mean µg/l
Master 
Reference 
Reference in 
master reference 
Quality 
given in 
master 
reference
Algae
Selenastrum capricor-nutum Green algae EC50 GRO 96 12 500 AQ10745 Galassi & Vighi. 1981
Chlamydomonas angulosa Green algae EC50 PHY 3 56618 AQ5065 Hutchinson et al. 1980
Chlorella vulgaris Green algae EC50 PHY 3 99053 AQ5065 Hutchinson et al. 1980
Skeletonema costatum Diatom EC50 POP 120 201 000 AQ2233 Cowgill et al. 1989
Selenastrum capricornutum Green algae EC50 POP 96 202 000 AQ9607 U.S.EPA 1978
Skeletonema costatum Diatom EC50 POP 120 203 000 AQ2233 Cowgill et al. 1990
Selenastrum capricornutum Green algae EC50 BCM 96 210 000 AQ9607 U.S.EPA 1978
Cyclotella meneghinia-na Diatom EC50 GEN 48 235740 AQ88 Figueroa & Simmons 1991
Cyclotella meneghiniana Diatom EC50 GEN 48 235740 19626 Figueroa 1990
Selenastrum capricornutum Green algae EC50 BCM 48 239000 AQ9607 U.S.EPA 1978
Selenastrum capricornutum Green algae EC50 BCM 24 298000 AQ9607 U.S.EPA 1979
Skeletonema costatum Diatom EC50 PHY 96 343 000 AQ9607 U.S.EPA 1978
Crustacea
Daphnia magna Water fl ea EC50 ITX static; pH 7; the an-
imals were not fed 
during the exper-
iment
48 (585) AQ10805IUCLID Bobra et al. 1985 M in AQ
Penaeus chinensis Fleshy prawn LC50 MOR 96 (1720) AQ272 Yin & Lu 1993 / in Chinese M
Daphnia magna Water fl ea EC50 Immobilisation AFNOR  1974 24 4300 AQ15526 Ca-
lamari et al. 
1983
- C
Ceriodaphnia dubia Water fl ea EC50 ITX 48 5290 AQ18991 Rose et al. 1998 M
Daphnia magna Water fl ea EC50 ITX 48 5808 AQ11926 Abernethy et al. 1986 C
Daphnia magna Water fl ea EC50 Immobilisation OECD 202; GLP 6250 IUCLID Monsanto reports (IU-
CLID)
Ceriodaphnia dubia Water fl ea LC50 MOR 24 7600 AQ4343 Marchini et al. 1993 C
Ceriodaphnia dubia Water fl ea LC50 MOR 48 7900 AQ10810 Cowgill et al. 1985 C
Table 1. Short term test for chlorobenzene.
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Scientifi c Name Common Name Endpoint Effect Test conditions Test 
Duration, 
hours
Concentration 1 
Mean µg/l
Master 
Reference 
Reference in 
master reference 
Quality 
given in 
master 
reference
Ceriodaphnia dubia Water fl ea LC50 MOR 48 7900 AQ10810 Cowgill et al. 1985 C
Daphnia magna Water fl ea LC50 MOR 48 8600 AQ10810 Cowgill et al. 1985 C
Ceriodaphnia dubia Water fl ea LC50 MOR 48 8900 AQ10810 Cowgill et al. 1985 C
Ceriodaphnia dubia Water fl ea LC50 MOR 48 10400 AQ10810 Cowgill et al. 1985 C
Daphnia magna Water fl ea LC50 MOR 48 10700 AQ10810 Cowgill et al. 1985 C
Daphnia magna Water fl ea LC50 MOR 48 10700 AQ12055 Gersich et al. 1986 C
Ceriodaphnia dubia Water fl ea LC50 MOR 48 11000 AQ10810 Cowgill et al. 1985 C
Ceriodaphnia dubia Water fl ea LC50 MOR 48 11100 AQ10810 Cowgill et al. 1985 C
Ceriodaphnia dubia Water fl ea LC50 MOR 48 11400 AQ10810 Cowgill et al. 1985 C
Daphnia magna Water fl ea LC50 MOR 48 11500 AQ10810 Cowgill et al. 1985 C
Ceriodaphnia dubia Water fl ea LC50 MOR 48 11800 AQ10810 Cowgill et al. 1985 C
Daphnia magna Water fl ea LC50 MOR 48 12800 AQ10810 Cowgill et al. 1985 C
Daphnia magna Water fl ea LC50 MOR 48 12900 AQ10810 Cowgill et al. 1985 C
Daphnia magna Water fl ea LC50 MOR 48 13000 AQ10810 Cowgill et al. 1985 C
Daphnia magna Water fl ea LC50 MOR 48 13000 AQ12055 Gersich et al. 1986 C
Daphnia magna Water fl ea LC50 MOR 24 13900 AQ12055 Gersich et al. 1986 C
Ceriodaphnia dubia Water fl ea EC50 REP NR 14000 AQ212 Cowgill & Milazzo 1991 C
Daphnia magna Water fl ea LC50 MOR 23 14200 AQ12055 Gersich et al. 1986 C
Daphnia magna Water fl ea EC50 REP NR 15000 AQ212 Cowgill & Milazzo 1991 C
Daphnia magna Water fl ea LC50 MOR 48 15400 AQ10810 Cowgill et al. 1985 C
Daphnia magna Water fl ea LC50 MOR 48 15400 AQ12055 Gersich et al. 1986 C
Daphnia magna Water fl ea LC50 MOR 240 16000 AQ212 Cowgill & Milazzo 1991 C
Daphnia magna Water fl ea EC50 REP NR 16000 AQ212 Cowgill & Milazzo 1991 C
Daphnia magna Water fl ea EC50 ITX 23 16000 AQ9196 Bazin et al. 1987 M
Daphnia magna Water fl ea EC50 REP NR 19000 AQ212 Cowgill & Milazzo 1991 C
Daphnia magna Water fl ea LC50 MOR 47 21300 AQ10810 Cowgill et al. 1985 C
Table 1. Short term test for chlorobenzene. (Continued)
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Scientifi c Name Common Name Endpoint Effect Test conditions Test 
Duration, 
hours
Concentration 1 
Mean µg/l
Master 
Reference 
Reference in 
master reference 
Quality 
given in 
master 
reference
Ceriodaphnia dubia Water fl ea EC50 REP NR 22000 AQ212 Cowgill & Milazzo 1991 C
Ceriodaphnia dubia Water fl ea LC50 MOR 167 24000 AQ212 Cowgill & Milazzo 1991 C
Ceriodaphnia dubia Water fl ea EC50 REP NR 26000 AQ212 Cowgill & Milazzo 1991 C
Daphnia magna Water fl ea LC50 MOR 48 31000 AQ212 Cowgill & Milazzo 1991 C
Ceriodaphnia dubia Water fl ea LC50 MOR 48 47000 AQ212 Cowgill & Milazzo 1991 C
Daphnia magna Water fl ea LC50 MOR 48 86000 AQ5184 LeBlanc 1980 C
Daphnia magna Water fl ea LC50 MOR 24 140000 AQ5184 LeBlanc 1980 C
Daphnia magna Water fl ea EC50 BEH 24 195000 AQ707 Bringmann and Kuhn 1982 I
Daphnia magna Water fl ea LC50 MOR 24 310000 AQ5718 Bringmann and Kuhn 1977 C
Fish
Leuciscus idus melano-tus Carp LC50 MOR 48 20* AQ547 Juhnke & Luedemann 1978 I
Micropterus salmoides Largemouth bass LC50 MOR 156 50* AQ538 Birge et al. 1979b C
Micropterus salmoides Largemouth bass LC50 MOR 180 50* AQ563 Birge et al. 1979a C
Micropterus salmoides Largemouth bass LC50 MOR 156 60* AQ538 Birge et al. 1979b C
Micropterus salmoides Largemouth bass LC50 MOR 180 60* AQ563 Birge et al. 1979a C
Oncorhynchus mykiss Rainbow trout LC50 MOR 384 90* AQ563 Birge et al. 1979a C
Oncorhynchus mykiss Rainbow trout LC50 MOR 384 90* AQ563 Birge et al. 1979a C
Micropterus salmoides Largemouth bass LC50 MOR 84 340* AQ563 Birge et al. 1979a C
Micropterus salmoides Largemouth bass LC50 MOR 84 390* AQ563 Birge et al. 1979a C
Micropterus salmoides Largemouth bass LC50 MOR 60 660* AQ538 Birge et al. 1979b C
Micropterus salmoides Largemouth bass LC50 MOR 60 710* AQ538 Birge et al. 1979b C
Carassius auratus Goldfi sh LC50 MOR 180 880* AQ538 Birge et al. 1979b C
Carassius auratus Goldfi sh LC50 MOR 192 880* AQ563 Birge et al. 1979a C
Carassius auratus Goldfi sh LC50 MOR 180 1040* AQ538 Birge et al. 1979b C
Carassius auratus Goldfi sh LC50 MOR 192 1040* AQ563 Birge et al. 1979a C
Carassius auratus Goldfi sh LC50 MOR 96 2370* AQ563 Birge et al. 1979a C
Table 1. Short term test for chlorobenzene. (Continued)
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Scientifi c Name Common Name Endpoint Effect Test conditions Test 
Duration, 
hours
Concentration 1 
Mean µg/l
Master 
Reference 
Reference in 
master reference 
Quality 
given in 
master 
reference
Carassius auratus Goldfi sh LC50 MOR 96 3480* AQ563 Birge et al. 1979a C
Carassius auratus Goldfi sh LC50 MOR 84 4080* AQ538 Birge et al. 1979b C
Oncorhynchus mykiss Rainbow trout LC50 MOR 48 4100 AQ15526 Calamari et al. 1983 C
Carassius auratus Goldfi sh LC50 MOR 84 4380* AQ538 Birge et al. 1979b C
Lepomis macrochirus Bluegill LC50 MOR 96 4500 AQ7398 Bailey et al.1985 C
Lepomis macrochirus Bluegill LC50 MOR 72 4500 AQ7398 Bailey et al.1985 C
Lepomis macrochirus Bluegill LC50 MOR 48 4500 AQ7398 Bailey et al.1985 C
Lepomis macrochirus Bluegill LC50 MOR 24 4500 AQ7398 Bailey et al.1985 C
Oncorhynchus mykiss Rainbow trout LC50 MOR 96 4700 AQ15457 Dalich et al. 1982 M
Poecilia reticulata Guppy LC50 MOR 24 5630 AQ4038 Benoit-Guyod et al. 1984. M
Solea solea Dover sole LC50 MOR 96 5819 AQ14995 Furay & Smith 1995 M
Lepomis macrochirus Bluegill LC50 MOR 24 6000 AQ7398 Bailey et al.1985 C
Lepomis macrochirus Bluegill LC50 MOR 16 6000 AQ7398 Bailey et al.1985 C
Lepomis macrochirus Bluegill LC50 MOR 8 6000 AQ7398 Bailey et al.1985 C
Lepomis macrochirus Bluegill LC50 MOR 4 6000 AQ7398 Bailey et al.1985 C
Cyprinodon variegatus Sheepshead minnow NOEC MOR 96 6200 AQ10366 Heitmuller et al. 1981 C
Platichthys fl esus Starry, euro-pean 
fl ounder
LC50 MOR 96 6607 AQ14995 Furay & Smith 1995 M
Lepomis macrochirus Bluegill LC50 MOR 2 6800 AQ7398 Bailey et al.1985 C
Lepomis macrochirus Bluegill LC50 MOR 96 7400 AQ7398 Bailey et al.1985 C
Lepomis macrochirus Bluegill LC50 MOR 72 7400 AQ7398 Bailey et al.1985 C
Oncorhynchus mykiss Rainbow trout LC50 MOR 96 7460 AQ10688 Hodson et al. 1984 C
Pimephales promelas Fathead min-now LC50 MOR 96 7 700 AQ4343 Marchini et al. 1993 C
Lepomis macrochirus Bluegill LC50 MOR 48 7 700 AQ7398 Bailey et al.1985 C
Lepomis macrochirus Bluegill LC50 MOR 24 8 000 AQ7398 Bailey et al.1985 C
Danio rerio Zebra danio NOEC REP 168 8 500 AQ3279 Van Leeuwen et al. 1990. C
Danio rerio Zebra danio NOEC REP 336 8 500 AQ3279 Van Leeuwen et al. 1990. C
Table 1. Short term test for chlorobenzene. (Continued)
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Scientifi c Name Common Name Endpoint Effect Test conditions Test 
Duration, 
hours
Concentration 1 
Mean µg/l
Master 
Reference 
Reference in 
master reference 
Quality 
given in 
master 
reference
Cyprinodon variegatus Sheepshead minnow LC50 MOR 48 8 900 AQ10366 Heitmuller et al. 1981 C
Cyprinodon variegatus Sheepshead minnow LC50 MOR 96 10 000 AQ10366 Heitmuller et al. 1981 C
Danio rerio Zebra danio LC50 MOR 28 10 300 AQ3279 Van Leeuwen et al. 1990 C
Danio rerio Zebra danio LC50 MOR 48 10 500 AQ15526 Calamari et al. 1983 C
Lepomis macrochirus Bluegill LC50 MOR 1 12 000 AQ7398 Bailey et al.1985 C
Lepomis macrochirus Bluegill LC50 MOR 96 16 000 AQ5590 Buccafusco et al. 1981 C
Americamysis bahia Opossum shrimp LC50 MOR 96 16 400 AQ9607 U.S.EPA 1978 M
Pimephales promelas Fathead min-now LC50 MOR 96 16 900 AQ3217 Geiger et al. 1990 C
Lepomis macrochirus Bluegill LC50 MOR 24 17 000 AQ5590 Buccafusco et al. 1981 C
Cyprinodon variegatus Sheepshead minnow LC50 MOR 24 20 000 AQ10366 Heitmuller et al. 1981 C
Pimephales promelas Fathead min-now LC50 MOR 96 22 200 AQ10432 Mayes et al. 1983 C
Pimephales promelas Fathead min-now LC50 MOR 96 22 300 AQ10432 Mayes et al. 1983 C
Leuciscus idus melano-tus Carp LC50 MOR 48 24000 AQ547 Juhnke & Luedemann 1978 I
Lepomis macrochirus Bluegill LC50 MOR 96 24 000 AQ728 Pickering & Henderson 
1966
C
Lepomis macrochirus Bluegill LC50 MOR 48 24 000 AQ728 Pickering & Henderson 
1966
C
Lepomis macrochirus Bluegill LC50 MOR 24 24000 AQ728 Pickering & Henderson 
1966
C
Pimephales promelas Fathead min-now LC50 MOR 96 29 120 AQ728 Pickering & Henderson 
1966
C
Pimephales promelas Fathead min-now LC50 MOR 48 29 120 AQ728 Pickering & Henderson 
1966
C
Pimephales promelas Fathead min-now LC50 MOR 24 29120 AQ728 Pickering & Henderson 
1966
C
Pimephales promelas Fathead min-now LC50 MOR 96 33930 AQ728 Pickering & Henderson 
1966
C
Pimephales promelas Fathead min-now LC50 MOR 96 33930 AQ728 Pickering & Henderson 
1966
C
Table 1. Short term test for chlorobenzene. (Continued)
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Scientifi c Name Common Name Endpoint Effect Test conditions Test 
Duration, 
hours
Concentration 1 
Mean µg/l
Master 
Reference 
Reference in 
master reference 
Quality 
given in 
master 
reference
Pimephales promelas Fathead min-now LC50 MOR 48 33930 AQ728 Pickering & Henderson 
1966
C
Pimephales promelas Fathead min-now LC50 MOR 24 33930 AQ728 Pickering & Henderson 
1966
C
Pimephales promelas Fathead min-now LC50 MOR 48 34980 AQ728 Pickering & Henderson 
1966
C
Pimephales promelas Fathead min-now LC50 MOR 96 35400 AQ10432 Mayes et al. 1983 C
Pimephales promelas Fathead min-now LC50 MOR 24 39190 AQ728 Pickering & Henderson 
1966
C
Poecilia reticulata Guppy LC50 MOR 96 45530 AQ728 Pickering & Henderson 
1966
C
Poecilia reticulata Guppy LC50 MOR 48 45530 AQ728 Pickering & Henderson 
1966
C
Poecilia reticulata Guppy LC50 MOR 24 45530 AQ728 Pickering & Henderson 
1966
C
Carassius auratus Goldfi sh LC50 MOR 96 51620 AQ728 Pickering & Henderson 
1966
C
Carassius auratus Goldfi sh LC50 MOR 48 56000 AQ728 Pickering & Henderson 
1966
C
Carassius auratus Goldfi sh LC50 MOR 24 73030 AQ728 Pickering & Henderson 
1966
C
*The results reported by Birge et al. 1979 and Juhnke & Luedemann 1978 are signifi cantly smaller than other acute test results reported for fi sh. The Birge et al. results have been disregarded by the EU expert group on EQS. 
The Juhnke & Luedemann 1978  results are insuffi ciently reported in the original publication. Therefore, the  data presented by Birge et al. 1979 and Juhnke & Luedemann 1978 shall be disregarded from this assessment.
Table 1. Short term test for chlorobenzene. (Continued)
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46 Table 2. Long term test for chlorobenzene.
Scientifi c Name Common Name Endpoint Effect Test conditions Test 
Duration, 
days
Concentration 
µg/L
Master 
reference
Reference in 
master reference
Quality 
given in 
master 
reference
Algae
Skeletonema costatum Diatom NOEC POP 5 100 000 AQ2233 Cowgill et al. 1989 C
Selenastrum capricornutum Green algae NOEC BCM 4 100 000 AQ9607 U.S.EPA 1978 M
Invertebrate
Daphnia magna Water fl ea NOEC REP NEN 6502 semi-
static method
16 320 Hermens et al. 
1984(cited in 
NSDB/IUCLID/
BUA)
Daphnia magna Water fl ea NOEC REP nom.conc. 21 2500 IUCLID Kuehn et a. l 989
Daphnia magna Water fl ea NOEC REP NR 6 500 AQ212  Cowgill & 
Milazzo 1991
C
Daphnia magna Water fl ea NOEC REP NR 11 000 AQ212 Cowgill & 
Milazzo 1991
C
Daphnia magna Water fl ea NOEC REP NR 11 000 AQ212 Cowgill & 
Milazzo 1991
C
Daphnia magna Water fl ea NOEC REP NR 12 000 AQ212 Cowgill & 
Milazzo 1991
C
Ceriodaphnia dubia Water fl ea NOEC REP NR 19 000 AQ212 Cowgill & 
Milazzo 1991
C
Ceriodaphnia dubia Water fl ea NOEC REP NR 19 000 AQ212 Cowgill & 
Milazzo 1991
C
Ceriodaphnia dubia Water fl ea EC50 REP 14 2 500 AQ15526 Ca-
lamari et al. 
1983
C
Fish
Danio rerio Zebra danio NOEC REP 28 8 500 AQ3279 Van 
Leeuwen et al. 
1990
C
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Table 3. Bioconcentration factors for chlorobenzene.
Scientifi c Name Common Name Endpoint Effect Test Duration, 
hours
Concentration 
µg/l
BCF Master 
Reference 
Reference in 
Master reference
Algae
Oedogonium cardia-cum Green algae BCF ACC 48 1.01 4185 AQ2480 Lu & Metcalf 1975
Selenastrum capricornutum Green algae BCF ACC 24 10000 2172 AQ11672 Casserly et al. 1983
Chlorella fusca Green algae BCF ACC 24 50 50 AQ17318 Freitag et al. 1984
Chlorella fusca Green algae BCF ACC 24 50 50 AQ17318 Freitag et al. 1984
Crustacea
Daphnia magna Water fl ea BCF ACC 24 1.01 2789 AQ2480 Lu & Metcalf 1975
Physa sp. Pouch snail BCF ACC 48 1.01 1313 AQ2480 Lu & Metcalf 1975
Insects
Culex quinquefascia-tus Southern house mos-
quito
BCF ACC 24 1.01 1292 AQ2480 Lu & Metcalf 1975
Chironomus decorus Midge BCF ACC 48 1 11 AQ18041 Knezovich & Harrison 1988
Fish
Gambusia affi nis Western mosquitofi sh BCF ACC 24 1.01 645 AQ2480 Lu & Metcalf 1975
Leuciscus idus Ide, silver or gold-
en orfe
BCF ACC 72 50 75 AQ17318 Freitag et al. 1984
Leuciscus idus Ide, silver or gold-
en orfe
BCF ACC 72 50 70 AQ17318 Freitag et al. 1984
Cyprinus carpio Carp BCF ACC 8 weeks 150 4.3 – 40 MITI 1992
Lepomis macrochirus BCF ACC 14 d 1 41 IUCLID Monsanto reports
Cyprinus carpio Carp BCF ACC 8 weeks 10 3.9 - 23 MITI 1992
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Annex 6. 1,2-dichlorobenzene
1. Identity of Substance
Name: 1,2-dichlorobenzene
CAS-Number: 95-50-1
Classifi cation under WFD proposed NPS
2. Proposed Quality Standards
2.1 Overall Quality Standards
Ecosystem Quality Standard Comment:
AA-EQS  7.4 µg/l
2.2 Specifi c Quality Standards
Protection Objective Quality Standard Comment:
AA-EQS Pelagic community; freshwater 7.4 µg/l See section 8.1.
AA-EQS Pelagic community; Baltic sea 0.74 µg/l See section 8.1.
MAC-QS Pelagic community; 
freshwater
- See section 8.1.
Benthic community; 
freshwater  sediment
255 µg/kg (dry wt) Tentative standard derived from AA-EQS 
by EP method. See section 8.2. 
Predators 
(secondary poisoning)
40 mg/kg  ~ 150 µg/l See section 8.3.
Food uptake by man 36.5 mg/kg ~140 µg/l Tentative assessment. See section 8.4.
Drinking water abstraction 0.3 µg/l WHO-standard. See section 8.5.
3a. Classifi cation and labelling
R-Phrases and Labelling Reference:
Xn; R22  Xi; R36/37/38  N; R50-53 NCLASS
3b. Risk assessment in EU
1,2-dichlorobenzene is not listed in a priority list (as forseen under Council Regu-
lation (EEC) No 793/93 on the evaluation and control of the risks of existing sub-
stances.)
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4. Physical and chemical properties 
Property Value: Ref.
Molecular formula C6H4Cl2
Molecular weight 147
Vapour pressure [Pa] 140 - 196 BUA 1990B
Henry’s law constant [Pa m³/mol] 193 BUA 1990B
Solubility in water [mg/l] 133 – 154 (20 oC) BUA 1990B
Dissociation constant; pKa
5. Environmental Fate and Partitioning 
Property Value: Ref.
Hydrolytic stability (DT50) No experimental data on hydrolysis is availa-
ble. Based on its molecular structure, no hy-
drolysis is expected.
Photostability (DT50) (aqueous, sunlight, state pH) no data available 
Readily biodegradable (yes/no) Not readily biodegradable. MITI 1992
Degradation in Water/sediment no experimental data available
Distribution in water / sediment systems no experimental data available
Degradation products relevant to the aquatic en-
vironment
no experimental data available
Partition co-effi cient; log KOW 1) 3.28 – 3.77
2) 3.4
1) BUA 1990B / 
measured data 
2) IUCLID
Koc [l/kg] measured values: 
1) 316 (silt loam)
1) 344 (sediment)
1) 286-2000 (various aquifer materials)
1) 4654 (aquifer material 90 % sand)
1) 3800 – 4050 (aquifer material, sandy)
calculated: 
2) 756 
(based on log Kow 3.43)
1) BUA 1990B
2) EUSES
BCF (fi sh) 89 - 260
Solids-water partition coeffi cient in SPM [l/kg] no experimental data available
Solids-water partition coeffi cient in sediment[l/kg] no experimental data available
6. Effect Data (aquatic environment) 
Ecotoxicity data to aquatic organisms are presented in Tables 1 and 2.
Table 6.1. Mammal and/or  bird oral toxicity data relevant for the assessment of non 
compartment specifi c effects relevant for the food chain (secondary poisoning)
Type of study test result Ref.
Repeated oral dose studies on rat and mice up to 
two years of duration
NOAEL = 60 mg/kg b.w. OECD/SIDS initial assessment report 
ANNEX 6/2
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . The Finnish  Environment 74950
Information on Endocrine Disrupting Potential
Comment Reference
no data available
7. Effect data (human health) 
Value Study Safety factor Reference
TDI 0.6 mg/kg b.w./day 103 week mouse test; NOEL 60 mg/kg b.w./day 100 EHC 1991 
8. Calculation of Quality Standards
8.1 Quality Standards for Water
Freshwater
The data is shown in Tables 1 and 2. Long term NOEC values are available for three 
trophic levels. The lowest reported NOEC value is for fi sh and it is 370 µg/l. How-
ever, this 14-day test on fi sh cannot be accepted as a chronic test. Thus, as chronic 
NOEC values are available from only two trophic levels the use of an assessment 
factor of 50 is justifi ed. Therefore, the following EQS value is derived:
AA-EQS = 370 µg / 50 = 7.4 µg/l
Baltic sea
The QS for the Baltic sea is derived in accordance with the marine effects assess-
ment of the TGD. As there is no information on species relevant for the Baltic en-
vironment an  additional assessment factor of 10 is used and the following AA-
EQS is derived:
AA-EQS  = 7.4 µg/l / 10 = 0.74 µg/l
Quality Standard Accounting for transient Concentration Peaks (MAC-QS)
The lowest EC50 value from short term tests is for Daphnia magna and it is 740 µg/
l. When an  assessment factor of 100 is used, a lower value than the AA-EQS is ob-
tained. Therefore, no MAC value is proposed at this stage. 
8.2 Quality Standard for Sediment
A tentative QS for sediment is calculated from the AA-EQS  using the equilibrium 
partitioning method. The default properties (fraction of organic carbon, wet and 
dry density) given in the TGD are used.  Experimental Koc values range from 286 
– 4654. It is proposed to use the Koc value of 344 (experimental for sediment). This 
is supported by the Koc values used for chlorobenzene and 1,4-dichlorobenzene, 
152 l/kg and 450 l/kg, respectively.  This results in a Kp-susp value of 34.4 l/kg 
(Kp_susp = foc (0.1) x Koc) and to the following AA-EQSsed.
AA-EQSsed (dry weight)  = Kp_susp (l/kg) x  AA-EQS (mg/l) 
    = 34.4 l/kg x 7.4 µg/l
    = 255 µg/kg
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8.3 Secondary Poisoning of Top Predators
1,2-dichlorobenzene is liable to bioaccumulate. Therefore, it is necessary to de-
rive a spesifi c QS in relation to secondary poisoning.  The NOAEL value of 
60 mg/kg b.w./day  given in the SIDS initial assessment profi le can be used for the 
assessment. The value is based on several repeated dose studies on rat and mice 
up to two years of duration. 
The NOECmammal is 60 mg/kg/b.w./day x CONV (20) = 1200 mg/kg food 
(TGD, table 22)
The PNECfood  = 1200 mg/kg food / AF(30) =  40 mg/kg food   
(TGD, table 23)
According to TGD it is assumed that top predators prey 100 % on the aquatic 
organisms. Therefore, the level of 1,2-dichlorobenzene in fi sh may not exceed 
40 mg/kg. The BCF value of 260 can be used: 
QSsec.poisoning = 40 mg/kg / 260 l/kg = 0.15 mg/l = 150 µg/l
The QSsec.pois. indicates that the AA-EQS for the pelagic community is also pro-
tective for top predators exposed through the food chain.  
8.4 QS referring to food uptake by Humans
1,2-dichlorobenzene is liable to bioaccumulate. Therefore, it is necessary to de-
rive a spesifi c QS in relation to food uptake by humans.  The TDI value of 
0.6 mg/kg b.w./day given by WHO (EHC 1991) can be used to assess the risk to hu-
mans through uptake by food.  This corresponds to 42 mg/day for a person with 
70 kg body weight. In the TGD it is suggested that the threshold level may not 
be exceeded by more than 10 % by consumption of food originating from aquat-
ic sources.  The average fi sh consumption of a EU citizen is 115 g/day. Thus 115 g 
of fi sh may not contain more than 4.2 mg of 1,2-dichlorobenzene, that is 36.5 mg/
kg fi sh.
The BCF value of 260 can be used. Therefore, the following QS for food uptake by 
man is derived:
 
QS-food uptake by man = 36.5 mg/kg / 260 l/kg = 0.14 mg/l 
The QS-food uptake by humans indicates that the AA-EQS for the pelagic commu-
nity is also protective for humans exposed through the food chain.  
8.5 QS for drinking water abstraction
In the  Guidelines for drinking-water quality (WHO, 1984), the following guide-
line value is developed for 1,2-dichlorobenzene:  0.3 µg/l. The  value represent 
10 % of the taste and odour threshold value. [in Environmental Health Criteria 
128, IPCS 1991.]
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52 Table 1. Short term tests for 1,2-dichlorobenzene.     
Scientifi c Name Common Name Endpoint Effect Test conditions Test 
Duration, 
hours
Concentration 
µg/L
Master 
Reference*
Reference in 
master reference
Qualty 
given in 
master 
reference
Algae
Selenastrum capricornutum Green algae EC50 GRO GGRO 96 2200 AQ10745 Galassi & Vighi 1981 M
Scenedesmus subspicatus Green algae EC50 POP GPOP, DEC 48 13500 AQ2997 Kuhn & Pattard M
Scenedesmus subspicatus Green algae EC50 POP BMAS, DEC 48 14000 AQ2997 Kuhn & Pattard M
Cyclotella meneghiniana Diatom EC50 GEN GGEN 48 23330 AQ88 Figueroa et al. 1991 C
Cyclotella meneghiniana Diatom EC50 GEN DNAC, DEC 48 23330 AQ19626 Figueroa 1990 M
Skeletonema costatum Diatom EC50 PHY PSYN 96 44200 AQ9607 U.S.EPA 1978 M
Selenastrum capricornutum Green algae EC50 BCM CHLO 24 65800 AQ9607 U.S.EPA 1978 M
Selenastrum capricornutum Green algae EC50 BCM CHLO 96 71100 AQ9607 U.S.EPA 1978 M
Selenastrum capricornutum Green algae EC50 POP GPOP 96 76100 AQ9607 U.S.EPA 1978 M
Selenastrum capricornutum Green algae EC50 BCM CHLO 72 92700 AQ9607 U.S.EPA 1978 M
Selenastrum capricornutum Green algae EC50 BCM CHLO 48 107000 AQ9607 U.S.EPA 1978 M
Invertebrate
Ceriodaphnia dubia Water fl ea EC50 ITX IMBL, INC 48 662 AQ18991 Rose et al. 1998 (QSAR-
results)
M
Daphnia magna Water fl ea EC50 ITX IMBL, INC 48 740 AQ6629 Canton et al. 1985 M
Daphnia magna Water fl ea EC50 ITX IMBL 24 780 Calamari 1983
(AQ15526)
- M
Daphnia magna Water fl ea EC50 ITX IMBL 24 1700 AQ847 Kuhn et al. 1989 C
Daphnia magna Water fl ea EC50 BEH EQUL 24 1700 AQ6628 Kuhn 1988 M
Americamysis bahia Opossum shrimp LC50 MOR MORT 96 1970 AQ9607 U.S.EPA 1978 M
Daphnia magna Water fl ea LC50 MOR MORT, INC 48 2200 AQ6629 Canton et al. 1985 M
Tanytarsus dissimilis Midge EC50 MOR MORT, INC 48 2300 AQ16044 Call et al. 1979 M
Daphnia magna Water fl ea EC50 ITX IMBL 48 2352 AQ10805 Bobra et al. 1985 M
Daphnia magna Water fl ea EC50 ITX IMBL 48 2352 AQ11926 Abernethy et al. 1986 C
Daphnia magna Water fl ea LC50 MOR MORT 24 2400 AQ5184 LeBlanc 1980 C
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Table 1. Short term tests for 1,2-dichlorobenzene. (Continued)  
Scientifi c Name Common Name Endpoint Effect Test conditions Test 
Duration, 
hours
Concentration 
µg/L
Master 
Reference*
Reference in 
master reference
Qualty 
given in 
master 
reference
Daphnia magna Water fl ea LC50 MOR MORT 48 2400 AQ5184 LeBlanc 1980 C
Daphnia magna Water fl ea EC50 ITX IMBL 48 6468 AQ11936 Bobra et al . 1983 C
Palaemonetes pugio Daggerblade grass 
shrimp
LC50 MOR MORT 96 9400 AQ875 Curtis et al. 1979 M
Palaemonetes pugio Daggerblade grass 
shrimp
LC50 MOR MORT 96 10000 AQ2965 Curtis & Ward 1981 M
Palaemonetes pugio Daggerblade grass 
shrimp
LC50 MOR MORT 48 10300 AQ875 Curtis et al. 1979 M
Tanytarsus dissimilis Midge LC50 MOR MORT, INC 48 11800 AQ16044 Call et al. 1979 M
Tanytarsus dissimilis Midge LC50 MOR MORT 48 12000 AQ10579 Call et al. 1983 C
Palaemonetes pugio Daggerblade grass 
shrimp
LC50 MOR MORT 24 14300 AQ875 Curtis et al. 1979 M
Artemia salina Brine shrimp LC50 MOR MORT 24 14994 AQ11926 Abernethy et al. 1986 C
Tanytarsus dissimilis Midge LC50 MOR MORT 24 19900 10579 Call et al. 1983 C
Daphnia magna Water fl ea EC50 BEH EQUL 24 45000 AQ707 Bringmann and Kuhn 
1982
I
Tetrahymena pyriformis Ciliate EC50 GRO GGRO 24 51000 AQ11258 Yoshioka et al. 1985 C
Daphnia magna Water fl ea LC50 MOR MORT 24 68000 AQ5718 Bringmann & Kuhn 1977 C
Mercenaria mercenaria Northern quahog or 
hard clam
EC50 DVP GDVP, DEC 48 100000 AQ2400 Davis & Hidu 1969 M
Mercenaria mercenaria Northern quahog or 
hard clam
LC50 MOR MORT, INC 288 100000 AQ2400 Davis & Hidu 1969 M
Mercenaria mercenaria Northern quahog or 
hard clam
LC50 GRO GGRO, CHG 288 250 - 10000 AQ2400 Davis & Hidu 1969 M
Fish
Oncorhynchus mykiss Rainbow 
trout,donaldson trout
LD50 MOR MORT 96 1095 AQ11597 Hodson 1985 C
Oncorhynchus mykiss Rainbow 
trout,donaldson trout
EC50 MOR MORT, INC 96 1520 AQ16044 Call et al. 1979 C
ANNEX 6/6
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . .
The Finnish  Environm
ent 749
54
Scientifi c Name Common Name Endpoint Effect Test conditions Test 
Duration, 
hours
Concentration 
µg/L
Master 
Reference*
Reference in 
master reference
Qualty 
given in 
master 
reference
Oncorhynchus mykiss Rainbow 
trout,donaldson trout
EC50 MOR MORT, INC 144 1520 AQ16044 Call et al. 1979 C
Oncorhynchus mykiss Rainbow 
trout,donaldson trout
LC50 MOR MORT 144 1540 AQ10579 Call et al. 1983 C
Oncorhynchus mykiss Rainbow trout EC50 BEH LOCO, CHG 96 1550 AQ4433 Ahmad et al. 1984 C
Oncorhynchus mykiss Rainbow 
trout,donaldson trout
LC50 MOR MORT, INC 144 1550 AQ16044 Call et al. 1979 C
Oncorhynchus mykiss Rainbow 
trout,donaldson trout
LC50 MOR MORT 48 1580 AQ10579 Call et al. 1983 C
Oncorhynchus mykiss Rainbow 
trout,donaldson trout
LC50 MOR MORT 72 1580 AQ10579 Call et al. 1983 C
Oncorhynchus mykiss Rainbow 
trout,donaldson trout
LC50 MOR MORT 96 1580 AQ10579 Call et al. 1983 C
Oncorhynchus mykiss Rainbow 
trout,donaldson trout
LC50 MOR MORT, INC 96 1580 AQ16044 Call et al. 1979 C
Oncorhynchus mykiss Rainbow 
trout,donaldson trout
LC50 MOR MORT, INC 96 1610 AQ4433 Ahmad, N., D. Benoit, L. 
Brooke, D. Call, A. Carl-
son, D. Defoe, J. Huot, A. 
Moriarity, J. Richter, and 
P.Shubat..
C
Oncorhynchus mykiss Rainbow 
trout,donaldson trout
LC50 MOR MORT 22 1650 AQ10579 Call et al. 1983 C
Oncorhynchus mykiss Rainbow 
trout,donaldson trout
LC50 MOR MORT 48 2300 AQ15526 Calamari 1983 C
Solea solea Dover sole LC50 MOR MORT, INC 96 4190 AQ14995 Furay & Smith 1995 M
Danio rerio Zebra danio LC50 MOR MORT, INC 96 4500 AQ56372 Roderer 1990 M
Platichthys fl esus Starry, european fl oun-
der
LC50 MOR MORT, INC 96 4616 AQ14995 Furay & Smith 1995 M
Poecilia reticulata Guppy LC50 MOR MORT 96 4792 AQ7257 Sijm et al. 1993 C
Danio rerio Zebra danio LC50 MOR MORT, INC 48 5300 AQ56372 Roderer 1990 M
Table 1. Short term tests for 1,2-dichlorobenzene. (Continued)  
ANNEX 6/7
 . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
55
The Finnish  Environm
ent 749 
Scientifi c Name Common Name Endpoint Effect Test conditions Test 
Duration, 
hours
Concentration 
µg/L
Master 
Reference*
Reference in 
master reference
Qualty 
given in 
master 
reference
Lepomis macrochirus Bluegill LC50 MOR MORT 96 5600 AQ5590 Buccafusco et al. 1981 C
Pimephales promelas Fathead minnow LC50 MOR MORT 96 6027 AQ7257 Sijm et al. 1993 C
Lepomis macrochirus Bluegill LC50 MOR MORT 24 6300 AQ5590 Buccafusco et al. 1981 C
Danio rerio Zebra danio LC50 MOR MORT 48 6800 AQ15526 Calamari 1983 C
Menidia beryllina Inland silverside LC50 MOR MORT 96 7300 AQ863 Dawson et al. 1977 C
Cyprinodon variegatus Sheepshead minnow LC50 MOR MORT 48 9300 AQ10366 Heitmuller et al. 1981 C
Pimephales promelas Fathead minnow LC50 MOR MORT 96 9470 AQ12858 Geiger et al. 1986 C
Cyprinodon variegatus Sheepshead minnow LC50 MOR MORT 72 9700 AQ10366 Heitmuller et al. 1981 C
Cyprinodon variegatus Sheepshead minnow LC50 MOR MORT 96 9700 AQ10366 Heitmuller et al. 1981 C
Cyprinodon variegatus Sheepshead minnow NOEC MOR, MORT 4 days 9700 AQ10366 Heitmuller et al. 1981 C
Leuciscus idus melanotus Carp LC50 MOR MORT, INC 48 20000 AQ547 Juhnke and Luedemann 
1978
I
Lepomis macrochirus Bluegill LC50 MOR MORT 96 27000 AQ863 Dawson et al. 1977 C
Leuciscus idus melanotus Carp LC50 MOR MORT, INC 48 29000 AQ547 Juhnke and Luedemann 
1978
I
Pimephales promelas Fathead minnow LC50 MOR MORT 96 57000 AQ875 Curtis et al. 1979 C
Pimephales promelas Fathead minnow LC50 MOR MORT 96 57000 AQ2965 Curtis & Ward 1981 C
Pimephales promelas Fathead minnow LC50 MOR MORT 96 57000 AQ5735 Curtis et al. 1978 M
Pimephales promelas Fathead minnow LC50 MOR MORT 48 76300 AQ875 Curtis et al. 1979 C
Pimephales promelas Fathead minnow LC50 MOR MORT 48 76300 AQ5735 Curtis et al. 1978 M
Pimephales promelas Fathead minnow LC50 MOR MORT 24 120000 AQ5735 Curtis et al. 1978 M
Cyprinodon variegatus Sheepshead minnow LC50 MOR MORT 24 9700 - 13000 AQ10366 Heitmuller et al. 1981 C
Table 1. Short term tests for 1,2-dichlorobenzene.  (Continued)  
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56 Table 2. Long term tests for 1,2-dichlorobenzene.  
Scientifi c Name Common Name Endpoint Effect Test conditions Test 
Duration, 
days
Concentration 
µg/l
Master 
Reference*
Reference in 
master reference
Qualty 
given in 
master
reference
Algae
Selenastrum capricornutum Green algae NOEC BCM, CHLO 4 10000 AQ9607 US EPA 1978 M
Crustacea
Daphnia magna Water fl ea EC50 reproduction 14 550 Calamari 1983
(AQ15526)
- C
Daphnia magna Water fl ea NOEC BEH, EQUL 21 630 AQ6628 Kuhn 1988 M
Daphnia magna Water fl ea NOEC REP, GREP 21 630 AQ847 Kuhn et al. 1989 C
Fish
Danio rerio Zebra danio NOEC BEH, GBHV OECD 204, fl ow-
through system
14 370 Roderer 1990
(AQ56372)
M
*Same results have been partially also reported in IUCLID dataset and BUA 1990B report).
Table 3. BCF values for 1,2-dichlorobenzene. 
Scientifi c Name Common Name Endpoint Effect Test conditions Concentration 
µg/l
BCF Master 
Reference
Reference in 
master 
Reference
Quality 
given in 
master 
reference
Fish
Lepomis macrochirus Bluegill sunfi sh BCF ACC RSDE, INC 7.89 89 AQ5175 Barrows et al. 1978 C
Lepomis macrochirus Bluegill sunfi sh BCF ACC RSDE, INC 7.89 89 AQ15110 Veith et al. 1980 C
Cyprinus carpio Carp BCF 0.1 150-230 MITI 1991
Cyprinus carpio Carp BCF 0.001 90-260 MITI 1992
Other species
Chironomus decorus Midge BCF ACC GACC, INC 1 31 AQ18041
Knezovich & Harri-
son 1988 M
Selenastrum capricornutum Green algae BCF ACC GACC, INC 10000 19700 AQ11672 Casserly et al 1983 M
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Annex 7 1,4-Dichlorobenzene
1. Identity of Substance
Name: 1,4-dichlorobenzene
CAS-Number: 106-46-7
Classifi cation under WFD proposed NPS
2. Proposed Quality Standards
2.1 Overall Quality Standards
Ecosystem Quality Standard Comment:
AA-EQS  20 µg/l
2.2 Specifi c Quality Standards
Protection Objective Quality Standard Comment:
AA-EQS Pelagic community , freshwater 20 µg/l See section 8.1. 
AA-EQS;  Pelagic community, Baltic sea 2 µg/l See section 8.1.
MAC-QS Pelagic community, 
freshwater
- See section 8.1.
AA-EQS; Benthic community 
(freshwater  sediment)
900 µg/kg (dry wt) Tentative standard derived from the AA-
EQS for the pelagic community by the EP 
method.  see section 8.2
EQSsec.pois; Predators 
(secondary poisoning)
10 mg/kg ~ 34 µg/l See section 8.3.
QS -food uptake by man 6 mg/kg ~ 20 µg/l See section 8.4
QSdw; Drinking water abstraction 0.1 µg/l See section 8.5
3a. Classifi cation and labelling
R-Phrases and Labelling Reference:
Classifi caton: Xi;R36 N;R50-53; 
Labelling: Xi; N; R:36-50/53; S:(2-)24/25-46-60-61
EU-RAR 2003 (26th ATP of directive 
67/548/EEC)
Classifi caton: Xi; R36; N; R50-53; Carc. Cat 3 R40
Labelling: Xi; N; R: 36-40-50/53; S: (2-)24/25-46-60-61 
EU-RAR 2003 (after discussions in May 
2003 by the ”Commission Working Group 
on Classifi cation and Labelling of Danger-
ous Substances”)
3b. Risk assessment in EU
The risks of 1,4-dichlorobenzene have been assessed in the EU.
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4. Physical and chemical properties 
Property Value: Reference
Molecular formula C6H4Cl2
Molecular weight 147.01
Vapour pressure [Pa] 160-170  (20°C) EU-RAR 2003
Henry’s law constant [Pa m³/mol] 240-262 (20°C) EU-RAR 2003
Solubility in water [mg/l]  60-70 (20°C) EU-RAR 2003
Dissociation constant; pKa -
5. Environmental Fate and Partitioning
Property Value: Reference
Hydrolytic stability (DT50) No experimental data on hydrolysis is 
available. Based on its molecular structure, 
no hydrolysis is expected.
EU-RAR 2003
Photostability (DT50) (aqueous, sunlight, state pH) no experimental data available
Readily biodegradable (yes/no) 1,4-dichlorobenzene can be classifi ed as 
”readily biodegradable”.
EU-RAR 2003
Degradation in Water/sediment no experimental data available
Mineralization no experimental data available
Distribution in water / sediment systems no experimental data available
Degradation products relevant to the aquatic 
environment
no experimental data available
Biodegradation rate in surface water k  = 0.046 d
-1 
T50 = 15 d
EU-RAR 2003
Biodegradation rate in sedinment
(takes account of adsorption to solid material; Koc 
= 450 l/kg)
ksed = 0.002 d
-1 
T50 = 346.5 d
EU-RAR 2003
Partition co-effi cient; log KOW 3.4 EU-RAR 2003
Koc [l/kg] 450 l/kg (value used in RAR. Average of results 
ranging from 155-748 l/kg, results for soils 
with organic carbon content beyond the OECD 
recommendation 0.6 – 3.5 % have been 
disregarded)
EU-RAR 2003
BCF (fi sh) [l/kg] 55 – 1400; In the EU-RAR 296 is used as a 
worst case, 1400 is considered not relevant 
as it has been determined for a development 
stage.
EU-RAR 2003
Solids-water partition coeffi cient in SPM [l/kg] Kp_spm = 45 l/kg; EU-RAR 2003
Solids-water partition coeffi cient in sediment[l/kg] Kp_sed = 22.5 l/kg; EU-RAR 2003
6. Effect Data (aquatic environment) 
Acute and chronic  toxicity to aquatic organisms
Ecotoxicity data to aquatic organisms are presented in  Tables 1 and 2..
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Table 6.1. Mammal and/or  bird oral toxicity data relevant for the assessment of non 
compartment specifi c effects relevant for the food chain (secondary poisoning)
Type of study Test result Reference
Chronic study with dogs 
(oral administration)
NOAEL = 10 mg/kg/day EU-RAR 2003
PNECoral = 
NOAEL 10) x CONV(10) / AF(10) = 10 mg/kg food
PNECoral= 
NOAEL x (10)CONV(40) / AF(30)= 13.3 mg/kg food
EU-RAR 2003
Information on Endocrine Disrupting Potential
Comment Reference
no data available
7. Effect data (human health) 
Table 7.1
Value Study Safety factor Reference
TDI 0.1 mg/kg b.w./day 103 week rat test; 
LOAEL=150 mg/kg b.w./day
1000 EHC 1991
8. Calculation of Quality Standards
8.1 Quality Standards for Water
Freshwater
The 96-hour EC0 for algae (Selenastrum capricornatum) can be used as a NOEC (See 
Annex 1). As NOEC values from long term tests are available for three trophic lev-
els, the assessment factor of 10 is justifi ed. The lowest reported NOEC value is for 
fi sh (Jordanella fl oridae) and it is 0.20 mg/l. Therefore, the following AA-EQS value 
is derived:
AA-EQS = 0.20 mg/l / 10 =  0.02 mg/l = 20 µg/l
This is the same as the PNEQaquatic proposed in the draft EU risk assessment re-
port (EU RAR 2003) 
Baltic sea
The QS for the Baltic sea is derived in accordance with the marine effects assess-
ment of the TGD. As there is no information on species relevant for the Baltic en-
vironment an  additional assessment factor of 10 is used and the following AA-
EQS is derived:
AA-EQS = 20 µg/l / 10 = 2 µg/l
Quality Standard Accounting for transient Concentration Peaks (MAC-QS)
The lowest EC50 value from short term tests is for Daphnia magna and it is 
0.7 mg/l. If the assessment factor of 100 is used, a lower value than the AA-EQS is 
derived. Therefore, no MAC value is derived at this stage. 
In the EU risk assessment no PNEC for intermittent releases has been derived.
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8.2 Quality Standard for Sediment
In the absence of toxicological data for sediment dwelling organisms, the EQSsed. 
is calculated using the equilibrium partitioning method from the AA-EQS value:   
Kp_susp  =f(oc) (0.1) x Koc (450 l/kg) = 45 l/kg  
EQS sed. (dry weight)   = Kp_susp x AA-EQS
   = 45 l/kg x 0.02 mg/l  
   = 900 µg/kg (dry weight)
EQSsed. (wet weight)  = EQSsed. (dry weight) / 4.6 = 195.7 µg/l
This is the same as the PNEQsed. proposed in the draft EU risk assessment report 
(EU RAR 2003).  
Note: One test with a sediment dweller (Tanytarsus dissimilis 48-hour EC50 = 13 
mg/l) in an aqueous system with a layer of sand at the bottom of the vessel was 
available in the EU RA (Call et al., 1983 cited in EU RAR 2003). The organic car-
bon content of the sand is not indicated. Using each of the different compartment-
water partition coeffi cients for soil, sediment and suspended matter, a concentra-
tion in the sand layer of 157-178 mg/kg wet weight can be estimated. This result 
tends to validate the PNEC for sediment. The value obtained is a factor of 103 low-
er than the experimental LC50-value. The PNEC for aquatic organisms is more like 
a factor 300 less than the acute toxicity results for fi sh. This might indicate that the 
PNEC sediment is over-estimating the toxicity to some degree.
8.3 Secondary Poisoning of Top Predators
The PNECoral in the EU RAR is 10 mg/kg food (13.4 mg/kg food when conversion 
and assessment factors according to the revised TGD are used, see table 6.1). Ac-
cording to TGD it is assumed that top predators prey 100 % on the aquatic organ-
isms. Therefore, the level of 1,4-dichlorobenzene in fi sh may not exceed  10 mg/kg. 
The BCF value of 296 l/kg can be used and the following QS is derived:
 
QSsec.poisoning  = 10 mg/kg / 296 l/kg 
   = 0.034 mg/l = 34 µg/l 
The QSsec.pois. indicates that the AA-EQS for the pelagic community is also pro-
tective for top predators exposed through the food chain.  
8.4 QS referring to food uptake by Humans
1,4-dichlorobenzene is liable to bioaccumulate (BCF > 100). Therefore, it is nec-
essary to derive a specifi c QS in relation to food uptake by humans.  The tolera-
ble daily intake through ingestion for humans (TDI) set by WHO (EHC 1991) is 
0.1 mg/kg b.w./day (see table 7.1). This corresponds to 7 mg/day for a person with 
70 kg body weight. In the TGD it is suggested that the threshold level may not 
be exceeded by more than 10 % by consumption of food originating from aquatic 
sources. According to TGD the average fi sh consumption of a EU citizen is 115 g/
day. Thus 115 g of fi sh may not contain more than 0.7 mg of 1,4-dichlorobenzene, 
that is 6 mg/kg fi sh.
The BCF value of 296 can be used and the following QS for food uptake by man 
is derived: 
QS-food uptake by man = 6 mg/kg / 296 l/kg = 0,02 mg/l = 20 µg/l 
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8.5 QS for drinking water abstraction
In the  Guidelines for drinking-water quality (WHO, 1984), the following guide-
line value was developed for 1,4-dichlorobenzene: 0.1 µg/l. The  value represent 
10 % of the taste and odour threshold value. (EHC 1991)
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62 Table 1. Short term tests for 1,4-dichlorobenzene.
Scientifi c name common 
name
End-
point
Effect Test conditions Dura-
tion, 
hours
Concen-
tration 
µg/l
Master 
reference 
Reference in 
master 
reference
Quality in 
master 
reference
Algae
Scenedesmus subspicatus EC50 growth (bio-
mass )
DIN regulation 38 412, part 9; closed system; 
nom. conc.
48 28 000 EU-RAR 2003 Kühn and Patta-
rd, 1990
Scenedesmus subspicatus EC50 growth 
(growth rate)
DIN regulation 38 412, part 9; closed system; 
nom. conc. 
48 38 000 EU-RAR 2003 Kühn and Patta-
rd, 1990
Crustacean
Daphnia magna Water fl ea EC50 immobilisation OECD proposal 1979; analytical concentrations 48 700 EU-RAR 2003 Canton et al., 1985
Daphnia magna Water fl ea EC50 immobilisation AFNOR 1974, analytical concentrations 24 1600 EU-RAR 2003 Calamari et al., 
1982
Daphnia magna Water fl ea EC50 DIN 38412 part 11 24 3200 EU-RAR 2003 Kühn et al., 1989
Fish
Oncorhynchus mykiss Rainbow trout LC50 MORT fl ow-through system, analytical concentrations 96 1120 EU-RAR 2003 Call et al., 1983
Brachydanio rerio Zebra fi sh LC50 MORT OECD Guideline 203; fl ow-through system; ana-
lytical concentrations
96 2100 EU-RAR 2003 Röderer, 1990
Jordanella fl oridae American fl agfi sh LC50 MORT USEPA 1975; fl ow-through; analytical concen-
trations
96 2100 EU-RAR 2003 Smith et al., 1991
Pimephales promelas Fathead minnow; 
larvae
LC50 MORT ASTM Guideline 1980; static acute toxicity test; 
closed system; nominal concentrations
96 3600 EU-RAR 2003 Mayes et al., 1983
Pimephales promelas Fathead minnow LC50 MORT USEPA 1975; fl ow-through system; 30-day-old 
animals; analytical concentrations
96 4200 EU-RAR 2003 Carlson and Kosian, 
1987)
Jordanella fl oridae American fl agfi sh LC50 MORT USEPA 1975; semi-static: it is not stated wheth-
er the aquaria were covered; analytical concen-
trations
96 4500 EU-RAR 2003 Smith et al., 1991
Cyprinodon variegatus Sheepshead min-
now
LC50 MORT US-EPA 1975; nominal concentrations; static 
system, brackish water
96 7400 EU-RAR 2003 Heitmüller et al., 
1981
Pimephales promelas Fathead minnow; 
subadults
LC50 MORT ASTM Guideline 1980; static acute toxicity test; 
closed system; nominal concentrations
96 11700 EU-RAR 2003 Mayes et al., 1983
Pimephales promelas Fathead minnow; 
juveniles
LC50 MORT ASTM Guideline 1980; static acute toxicity test; 
closed system; nominal concentrations
96 14200 EU-RAR 2003 Mayes et al., 1983
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Table 2. Long-term tests for 1,4-dichlorobenzene.
Scientifi c name Common 
name
End-
point
Effect Test conditions Dura-
tion, 
days
Concen-
tration 
mg/l
Master 
reference 
Reference in 
master 
reference
Quality in 
master 
reference
Algae
Selenastrum capricornutum EC0 US-EPA 1971, closed system, 1,4-dichloroben-
zene concentration confi rmed analytically at 
the beginning and end of the test
3 570 EU-RAR 2003 Calamari et al., 
1983
Selenastrum capricornutum EC50 US-EPA 1971, closed system, 1,4-dichloroben-
zene concentration confi rmed analytically at 
the beginning and end of the test
3 1600 EU-RAR 2003 Calamari et al., 
1983
Scenedesmus pannonicus EC50 growth OECD proposal 1979: growth inhibition test, 
analytical concentrations
3 31000 EU-RAR 2003 Canton et al., 1985
Crustacean
Daphnia magna Water fl ea NOEC time of fi rst 
birth
animals were transferred every 2nd day to new, 
closed test bottles; analytical concentrations
21 400 EU-RAR 2003 Kühn et al., 1989
Daphnia magna Water fl ea NOEC fertility fertility tests; solutions were changed daily; 
concentration loss never exceeded 15% of ini-
tial concentration
28 220 EU-RAR 2003 Calamari et al., 
1982
Fish
Oncorhynchus mykiss NOEC morphologi-
cal and histo-
logical effects, 
mortality
development test, fl ow through system; analyti-
cal concentrations
60 ≥ 100 EU-RAR 2003 Calamari et al., 
1983
Jordanella fl oridae NOEC larvae hatch-
ing and sur-
viving, growth
early life stage toxicity test similar to test de-
veloped for fathead minnow; fl ow through sys-
tem; analytical concentrations;
16 200 EU-RAR 2003 Smith et al., 1991
Brachydanio rerio NOEC death, weight 
and behav-
iour
OECD guideline 204; fl ow-through system, ana-
lytical concentrations
14 440 EU-RAR 2003 Röderer, 1990
Pimephales promelas NOEC larvae hatch-
ing and sur-
viving
fl ow-through system; analytical concentrations 28 570 EU-RAR 2003 Carlson and Kosian, 
1987
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Annex 8. Mercaptobenzothiazoledisulphide
1 Identity of Substance
Name: 2,2’-dithio-bis-benzothiazole; 
mercaptobenzothiazoledisulphide; 
di(benzothiazol-2-y1)disulphide;
benzothiazole disulphide; MBTS
CAS-Number: 120-78-5
Classifi cation under WFD proposed NPS
2. Proposed Quality Standards
2.1 Overall Quality Standards
Ecosystem Quality Standard Comment:
AA-EQS  0.8 µg/l For MBTS the same over all EQS value as has 
been derived for it’s degradation product MBeT 
is proposed. 
2.2 Specifi c Quality Standards
Protection Objective Quality Standard Comment:
AA-EQS Pelagic community (freshwater) Not possible to derive due to lack of data. 
Tentative value 0.6 µg/l or 20 µg/l. 
See section 8.1.
AA-EQS Baltic sea Not possible to derive due to lack of data. 
Tentative value 0.06 µg/l or 2 µg/l.
See section 8.1.
MAC-QS Pelagic community (freshwater) Not possible due to lack of data. Tentative 
value 6 µg/l or 200 µg/l.
See section 8.1.
Benthic community 
(freshwater  sediment)
Not possible to derive due to lack of data.
Tentative value:
 0.4-51 mg/kg dry weight
See section 8.2.
Predators (secondary poisoning) Not required. BCF < 100.
Food uptake by man Not required. BCF < 100.
Drinking water abstraction Not possible to derive due to lack of data. 
3a. Classifi cation and labelling
Reference:
R31  R43  N; R50-53 NCLASS 
3b. Risk assessment in EU
MBTS is not listed in a priority list (as foreseen under Council Regulation (EEC) 
No 793/93 on the evaluation and control of the risks of existing substances). IU-
CLID report is available. 
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4. Physical and chemical properties 
Property Value: Ref.
Molecular formula C14H8N2S4
Molecular weight 332.42
Vapour pressure [Pa] 5.97 x 10-8 BUA 1993
Henry’s law constant [Pa m³/mol] 9.92 x 10-5 (calculated) BUA 1993
Solubility in water [mg/l] 1) < 0.2 (due to DL not possible   
to determine more accurately)
2) 0.06
3) 10
4) 0.0096 (pH 5-8)
1) BUA 1993 (due to DL not possible to 
determine more accurately)
2) Calculated from logKow 4.66 / EPI
3) Exper. CHEM TEST INST (1992) cited in EPI
4) ACD/I-Lab Web service
Dissociation constant; pKa
5. Environmental Fate and Partitioning
Property Value: Ref.
Hydrolytic stability (DT50) MBTS is expected to hydrolyse to MBeT. The 
hydrolytic rate increases with increasing tem-
perature and pH. Experimental studies under 
environmental conditions are not available. 
At pH 9.8 and a temperature of 58oC in a 1M 
phosphate buffer the hydrolysis after 65 hours 
was 6.7 %. From this result it is assumed that 
hydrolysis is not relevant under normal envi-
ronmental conditions.   
BUA 1993
Photostability (DT50) (aqueous, 
sunlight, state pH)
no experimental data available
Readily biodegradable In the MITI II test on inherent biodegradabil-
ity no degradation was determined within the 
experimental period of 28 days. 
In MITI I test on ready biodegradation 0.8 % 
degradation by BOD was determined. 
MITI 1992
Degradation in Water/sediment no experimental data available
Mineralization no experimental data available
Distribution in water / sediment 
systems 
no experimental data available
Degradation products relevant to 
the aquatic environment
Mercaptobenzothiazole (MBeT)
Partition co-effi cient; log KOW 1) 4.5 (calculated) 
2) 4.66
3) 7.04 ± 0.65
1) BUA 1993
2) EPI/KOWWIN v1.66) 
3) ACD/I-Lab Web service
Koc [l/kg] calculated from logKow:
5560       (logKow = 4.5)
7500       (logKow = 4.66)
635 000  (logKow = 7.04)
EUSES
EUSES
EUSES
BCF (fi sh) [l/kg] 1.0 – 7.2 (0.2 mg/l)
1.4 – 51 (0.02 mg/l)
MITI 1992 
Solids-water partition coeffi cient in 
sediment[l/kg]
Solids-water partition coeffi cient in 
SPM [l/kg]
Kp=foc x Koc
556; 750; 63 500
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6. Effect Data (aquatic environment) 
Ecotoxicity data to aquatic organisms are presented in Table 1.   
8. Calculation of Quality Standards
8.1 Quality Standards for Water
Freshwater
The ecotoxicological data on MBTS is presented in Annex I. There are no results 
from long term results available. There are short term results for algae, invertebrate 
and fi sh. However, data on test conditions, e.g. whether solubilizers were used, is 
scarce. Contradicting information has been given on the solubility of MBTS (see 
table 4). Most test results are probably well above the solubility of MBTS, which is 
most likely < 0.2 mg/l . The lowest EC50 value reported is for algae and it is 0.6 mg/
l. However, according to BUA report the test could not be validated due to lack of 
data.  An other test on algae gives a EC50 value > 40 mg/l. Therefore, only a ten-
tative EQS-value can be derived based on the EC50 value of 0.6 mg/l value and an 
assessment factor of 1000. 
1) AA-EQS = 0.6 mg/l / 1000 = 0.6 µg/l
If the EC50 value for algae 0.6 mg/l is disregarded, the EQS value should be based 
on the LC50= 19 mg/l value for fi sh from a MITI 1992 test:
2) AA-EQS = 19 mg/l / 1000 = 19 µg/l ≈ 20 µg/l
Baltic sea
The QS for the Baltic sea is derived in accordance with the marine effects assess-
ment of the TGD. As there is no information on species relevant for the Baltic en-
vironment an  additional assessment factor of 10 is used and the following AA-
EQS is derived:
1) AA-EQS = 0.6 µg/l / 10 = 0.06 µg/l
2) AA-EQS = 19 µg/l / 10  = 1.9 µg/l
Quality Standard Accounting for transient Concentration Peaks (MAC-QS)
A tentative MAC-QS can be derived using either the test results on algae or fi sh: 
1) MAC-QS = 0.6 mg/l/100 = 0.006 mg/l = 6 µg/l 
2) MAC-QS = 19 mg/l / 100 = 0.19 mg/l ≈ 200 µg/l
8.2 Quality Standard for Sediment
No ecotoxicity data on sediment organisms are available. No experimental Kow, 
Koc or Kp values are available. Estimated Koc values of  5560; 7500 and 635 000 l/
kg are used to estimate an tentative EQS-sediment with the EP-method. The re-
spective Kp-values are 556, 750 and 63 500. 
 
Kp=556 l/kg
EQS-sediment = EQS-AA x Kp = 0.8 µg/l x 556 l/kg = 444.8 µg/kg 
Kp = 63 500 l/kg
EQS-sediment = EQS-AA x Kp = 0.8 µg/l x 63 500l/kg = 50 800 µg/kg
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8.3 Secondary Poisoning of Top Predators
Not required. BCF < 100.
8.4 QS referring to food uptake by Humans
Not required. BCF < 100.
8.5 QS for drinking water abstraction
Not possible due to lack of data. (No NOAEL values from chronic studies on mam-
mals or birds reported.)
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68 Table 1. Short term tests for MBTS.
Scientifi c name Common name Endpoint Effect Test conditions Test 
du-
ra-
tion
Concentration, 
mg/l
Master 
reference
Reference in 
master reference
Quality 
given in 
master 
reference
Algae
Selenastrum capricornatum Green algae EC50 Growth 96 0.6 BUA 1993 Monsanto 1983 Not validat-
ed due to lack 
of data 
Scenedesmus subspicatus Green algae EC50 growth “Algae inhibition test”, 
C.3, guideline 67/548/
EEC (draft 1992); nom. 
conc. 
72 > 40 mg/l BUA 1993 Bayer AG 1992
Invertebrate
Daphnia magna Water fl ea EC50 Mobility-inhi-
bition
48 82 BUA 1993 Monsanto 1983 Not validat-
ed due to lack 
of data
Daphnia magna Water fl ea EC50 Mobility-inhi-
bition
24 140 BUA 1993 Monsanto 1983 Not validat-
ed due to lack 
of data
Daphnia magna Water fl ea NOEC Mobility-inhi-
bition
“Acute toxicity for 
Daphniae” (C.2) guide-
line 67/548/EEC (draft 
1992); *EC50 = 211 
mg/l, above solubility, 
no solubilizer used
48 < 31.6 * BUA 1993 Bayer AG 1993
Fish
Oncorhynchus kisutch Coho salmon,silver 
salmon
NR MOR MORT 24 10 AQ15148 MacPhee & Ruelle 1969 M
Oncorhynchus tshawytscha Chinook salmon NR MOR MORT 24 10 AQ15148 MacPhee & Ruelle 1969 M
Ptychocheilus oregonensis Northern squawfi sh NR MOR MORT 24 10 AQ15148 MacPhee & Ruelle 1969 M
Oryzian latipes Orange-red killfi sh LC50 mortality Static/semistatic system 48 19 BUA 1993 MITI 1992
Salmo gairdneri Rainbow trout LC50 mortality static 96 66 BUA 1993 Monsanto 1983 Not validated due 
to lack of data
Lepomis macrochirus Bluegill sunfi sh LC50 mortality static 96 82 BUA 1993 Monsanto 1983 Not validated due 
to lack of data
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Annex 9. 2-(Tiocyanomethylthio)benzothiazole (TCMTB)
1. Identity of Substance
Name: 2-(tiocyanomethylthio)benzothiazole; 
(benzothiazol-2-ylthio)methyl thiocyanate TCMTB
CAS-Number: 21564-17-0
Classifi cation under WFD proposed National Priority Substance
2. Proposed Quality Standards
2.1 Overall Quality Standards
Ecosystem Quality Standard Comment:
AA-EQS  0.018 µg/l
2.2 Specifi c Quality Standards
Protection Objective Quality Standard Comment:
AA-EQS Pelagic community,  freshwater 0.018 µg/l See section 8.1. 
AA-EQS Pelagic community, Baltic sea 0.0018 µg/l See section 8.1.
MAC-QS Pelagic community, freshwater 0.2 µg/l See section 8.1.
Benthic community 
(freshwater  sediment)
2-3 µg/kg (dry wt) Tentative standard derived by EP 
method; see section 8.2
Predators 
(secondary poisoning)
1 mg/kg fi sh ~ 4.3 µg/l Tentative value based on LOAEL 
value. See section 8.3.
Food uptake by man 0.91 mg/kg fi sh ~ 3.6 µg/l Tentative value based on LOAEL 
value. See section 8.4.
Drinking water abstraction 52.5 µg/l Tentative value based on LOAEL 
value. See section 8.4.
3a. Classifi cation and labelling 
Reference:
T+; R26  Xn; R22  Xi; R36/38  R43  N; R50-53 N-CLASS
3b. Risk assessment in EU
TCMTB has been notifi ed as a biocide under the Biocide Products Directive (98/8/
EC). TCMTB is not listed in a priority list (as foreseen under Council Regulation 
(EEC) No 793/93 on the evaluation and control of the risks of existing substances). 
No IUCLID report is available.
4. Physical and chemical properties (continues to the next page) 
Property Value: Reference
Molecular formula C9H6N2S3
Molecular weight 238
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Property Value: Reference
Vapour pressure [Pa] 5.44 x 10-4 (25oC)
4.76 x 10-4 (25oC)
Wenell 1994
Henry’s law constant 
[Pa m³/mol]
1.65 x 10-3 Wenell 1994
Solubility in water [mg/l] 40 mg/l (pH 6.5; 24oC) Wenell 1994
Dissociation constant; pKa
5. Environmental Fate and Partitioning
Property Value: Reference
Hydrolytic stability (DT50) 1) DT50 = 8300 h (345 days); pH7; 1) 24
oC
1) DT50 = 760 h (32 days); pH 8; 24oC
1) DT50 = 83 h; pH 9; 24oC
1) DT50 = 1250 h (52 days); well water                    
pH 7.6-7.7, 24oC 
1) DT50 = 2700 h (112.5 days); river water; pH 
7.7 – 8.0; 24oC
1) DT50 = 740 h (30.8 days); sea water;       
pH 7.8 – 8.0; 24oC 
2) No transformation within 35 d; pH 5; 25oC
2) 8 % degradation within 35 d; pH 7; 25oC
2) DT50= 81 h; pH 9; 25oC
Comment: hydrolysis is not expected to be signif-
icant under neutral or acidic conditions
1) Wenell 1994
2) Hedenmark 1992
Photostability (DT50) (aqueous, sunlight, 
state pH)
DT50 < 1 day; pH 6; 10-20oC
DT50= 1.5 h; pH 5.1; 25oC; 
DT50 = 3.8 h; pH 5; 25oC
Comment: photolysis is not expected to be rele-
vant under nordic conditions
Wenell 1994
Readily biodegradable (yes/no) Not readily biodegradable (0 % by BOD) MITI 1992
Degradation in Water/sediment no experimental data available
Mineralization no experimental data available
Distribution in water / sediment systems no experimental data available
Degradation products relevant to the 
aquatic environment
Mercaptobenzothiazole
Partition co-effi cient; log KOW 1) 3.15 (pH 6.5; 24
oC)
2) 3.23
1) Wenell 1994
2) Hedenmark 1992
Koc 1152 (sand)
1217 (sandy loam)
1396 (clay loam)
1614 (silt loam)
Hedenmark 1992
Kadsorption  (soil-water) Kadsorption  = 1.9-38.4 Hedenmark 1992
BCF (whole fi sh) [l/kg] 1) 184 (Lepomis macrochirus)
2) 230-253
1) Wenell 1994
2) Kjølholt et al. 
1992
Solids-water partition coeffi cient in 
sediment[l/kg]
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Property Value: Reference
Solids-water partition coeffi cient in SPM [l/
kg]
Kp_susp = foc (0.1) x Koc=
115.2 – 161.4
6. Effect Data (aquatic environment) 
Ecotoxicity data to aquatic organisms are presented in Tables 1 and 2.
Mammal and/or  bird oral toxicity data relevant for the assessment of non compart-
ment specifi c effects relevant for the food chain (secondary poisoning):
Type of study Species, test result Ref.
Mallard duck (Anas platyrchynchos),  
acut oral toxicity, single dose, 14-d. The test is 
not standard. 
LD50 = 1310 mg/kg b.w.. Raltech Scientifi c Services Inc 1979 cited 
in Hedenmark 1993
Chronic toxicity: 
2-generation reproduction test on rat.  
NOEL = 5.5 mg/kg/day Eriksson & Johnson 1994
13 week oral exposure test on rat. (Alimmalla 
annostasolla ilmeni esimahan limakalvon 
epiteelin liikakasvua)
LOAEL = 1.5 mg/kg/day Statement of STTV; 16.12.2002;
Dnro 27/71/97
7. Effect data (human health) 
Value Study Safety factor Reference
ADI - - -
8. Calculation of Quality Standards
For background information on methodology used, e.g. assessment and conver-
sion factors selected, see the background report (Environmental Quality Stand-
ards in Finland).  
8.1 Quality Standards for Water
Freshwater
There are long term test results available for Daphnia magna and algae (see Annex 
1). For Daphnia magna the NOEC value of 0.9 µg/l derived from the MATC value 
of 1.3 µg/l can be used. For algae a test performed on Busan 30  formulation con-
taining 30 % of TCMTB is available. The NOEC value, 10 µg/l, indicates that algae 
are probably not more sensitive to TCMTB than crustacean. As there are chronic 
NOEC values from two trophic levels available, the use of an assessment factor of 
50 is justifi ed (see table 16 in TGD; Annex 2 to the background report) and the fol-
lowing AA-EQS is derived: 
AA-EQS  =  0.9 µg/l / 50 = 0.018 µg/l 
Baltic sea
The QS for the Baltic sea is derived in accordance with the marine effects assess-
ment of the TGD. (See chapter 5.2 in the background report.) As there is no infor-
mation on species relevant for the Baltic environment an  additional assessment 
factor of 10 is used and the following AA-EQS is derived:
AA-EQS  = 0.018 µg/l / 10 = 0.0018 µg/l 
Quality Standard Accounting for transient Concentration Peaks (MAC-QS)
The lowest EC50 values from short term tests are reported for fi sh (see Annex 1). 
The lowest LC50 value, 2 µg/l, is reported for Oncorchynchus mykiss from a tests 
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conducted on a TCMTB formulation. Also other LC50 values in the range 5-10 µg/
l have been reported for formulations. As it is unclear what the composition of 
the tested formulation is in these tests and as there is a test result available for On-
corchynchus mykiss  from a test performed on technical TCMTB and evaluated in 
the Swedish ecotoxicological evaluation (Wenell 1994), the results obtained for the 
formulations are disregarded in this assessment and the EC50 value of 20 µg/l cit-
ed in the Swedish report (Wenell 1994) is used as the lowest valid EC50 value. The 
assessment factor of 100 is used, and the following MAC-QS is derived:
MAC-QS = 20 µg/l  / 100 = 0.2 µg/l 
8.2 Quality Standard for Sediment
A tentative QS for sediment is calculated from the AA-EQS  using the equilibrium 
partitioning (EP) method. The default properties (fraction of organic carbon, wet 
and dry density) given in the TGD are used in the calculations.  
Kp_susp values derived from experimental Koc values (Kp_susp=foc(0.1) x Koc) 
range from 115 to 161.  The EQSsed values for the highest and lowest Kp_susp val-
ues are therefore: 
1. Kd-Susp = 115 
EQSsed (dry weight)  = Kp_susp (l/kg) x  AA-EQS (mg/l) 
   = 115 l/kg x 0.018 µg/l ≈  2 µg/kg
2. Kp_susp = 161
EQSsed (dry weight)  = Kp_susp (l/kg) x  AA-EQS (mg/l) 
   = 161 l/kg x 0.018 µg/l  ≈ 3 µg/kg
8.3 Secondary Poisoning of Top Predators
TCMTB is liable to bioaccumulate (BCF=184-235). Therefore, it is necessary to de-
rive a specifi c QS in relation to secondary poisoning.  In a 13 week oral exposure 
test on rats a LOAEL value of 1.5 mg/kg b.w./day has been reported. 
A conversion factor of 20 and an assessment factor of 30 (TGD, table 22 and 23; see 
Annex 3 in background report) are used to derive the respective PNECoral: 
PNECoral = 1.5 mg/kg b.w./day x 20 [kg b.w..day.kg food-1] / 30 = 1 mg/kg food. 
According to TGD it is assumed that top predators prey 100 % on the aquatic or-
ganisms. Therefore, the level of TCMTB in fi sh may not exceed  1 mg/kg. This cor-
responds to a water concentration of: 
EQSsec.pois. = 1 mg/kg / BCF = 1 mg/kg / 235 = 4.3 µg/l 
Although the assessment is based on a LOAEL value, the derived EQSsec.pois. in-
dicates that the AA-EQS is probably protective for top predators also. 
8.4 QS referring to food uptake by Humans
TCMTB is liable to bioaccumulate (BCF=184-253). Therefore, it is necessary to de-
rive a specifi c QS in relation to food uptake by humans.  However, as no ADI val-
ue is available it is not possible to derive a QShuman up take by food. Neither is it 
in the scope of this work to derive ADI values for humans. 
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However, a tentative assessment can be done based on the LOAEL value of 1.5 mg/
kg b.w./day used in the secondary poisoning assessment. An assessment factor of 
100 is used to extrapolate from animals to humans (Lepper 2002). Thus a thresh-
old level of 0.015 mg/kg b.w./day is obtained. This corresponds to 1.05 mg/day for 
a person with 70 kg body weight. In the TGD it is suggested that the threshold 
level may not be exceeded by more than 10 % by consumption of food originating 
from aquatic sources.  The average fi sh consumption of a EU citizen is 115 g/day. 
Thus 115 g of fi sh may not contain more than 0.105 mg of TCMTB, that is  0.913 
mg/kg fi sh.
The BCF value of 253 can be used. Therefore, the following QS for food uptake by 
man is derived:
 
QS-food uptake by man = 0.913 mg/kg / 253 l/kg = 3.6 µg/l
The tentative assessment indicates that the AA-EQS derived for the pelagic com-
munity is probably protective for humans exposed through the food chain. 
8.5 QS for drinking water abstraction
As no ADI value is available it is not possible to derive a QSdw. A tentative assess-
ment can be done by using the threshold level of 0.015 mg/kg b.w./day derived in 
section 8.4. 
Uptake by drinking water should not exceed 10 % of the threshold level for hu-
mans. According to TGD the uptake of drinking water is 2 L/day. Therefore, the 
following provisional quality standard is derived: 
QSdw = 0.1 x 0.015 mg/kg b.w./day x 70 kg  /  2 L/day = 52.5 µg/l
The tentative assessment indicates that the AA-EQS derived for the pelagic com-
munity is probably protective for humans exposed through drinking water. 
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74 Table 1. Short term tests for TCMTB. Rows showing tests on formulations are shaded. F= formulation; NR=not reported; TS= test substance. 
See also list abbreviations. 
Scientifi c Name Common Name End-
point
Effect Test conditions Test 
Duration, 
hours
Concentra-
tion µg/l a.i. 
Master 
Reference
Reference in 
master reference
Quality 
in master 
reference
Algae
Selenastrum capricornatum EC50 growth 
rate
Similar to OECD 201; TS: Busan 30 
(30 % TCMTB); nom.conc.
*as cited in Eriksson & John-
son 1994
  72* 30 Hedenmark 1993 TNO Nederl. 1988
Invertebrate
Daphnia magna Water fl ee LC50 immo-
bilisa-
tion
FIFRA guideline 72-2; GLP; TS: TC-
MTB 80,4 %
48 22 Kjøholt 1992 McNamara 1992
Corbicula manilensis Asiatic clam LT50 MOR TS: F; 30 % a.i. 661.1 38 AQ17514 McMahon et al. 1993 M
Corbicula manilensis Asiatic clam LT50 MOR TS: F; 30 % a.i. 448.9 75 AQ17514 McMahon et al. 1993 M
Dreissena polymorpha Zebra mussel LT50 MOR TS: F; 30 % a.i. 652.5 150 AQ17514 McMahon et al. 1993 M
Corbicula manilensis Asiatic clam LT50 MOR TS: F; 30 % a.i. 401.4 150 AQ17514 McMahon et al. 1993 M
Dreissena polymorpha Zebra mussel LT50 MOR TS: F; 30 % a.i. 336 300 AQ17514 McMahon et al. 1993 M
Corbicula manilensis Asiatic clam LT50 MOR TS: F; 30 % a.i. 96.1 300 AQ17514 McMahon et al. 1993 M
Dreissena polymorpha Zebra mussel LT50 BEH TS: F; BULAB 6009; 30%AI 108 500 AQ6765 Martin et al. 1993 C
Dreissena polymorpha Zebra mussel LT50 MOR TS: F; 30 % a.i. 221.6 600 AQ17514 McMahon et al. 1993 M
Corbicula manilensis Asiatic clam LT50 MOR TS: F; 30 % a.i. 90.8 600 AQ17514 McMahon et al. 1993 M
Dreissena polymorpha Zebra mussel LT50 BEH TS: F; BULAB 6009; 30%AI 89 1000 AQ6765 Martin et al. 1993 C
Dreissena polymorpha Zebra mussel LT50 MOR TS: F; 30 % a.i. 183.7 1200 AQ17514 McMahon et al. 1993 M
Corbicula manilensis Asiatic clam LT50 MOR TS: F; 30 % a.i. 103.5 1200 AQ17514 McMahon et al. 1993 M
Dreissena polymorpha Zebra mussel LT50 BEH TS: F; BULAB 6009; 30%AI 91 2000 AQ6765 Martin et al. 1993 C
Dreissena polymorpha Zebra mussel LT50 BEH TS: F; BULAB 6009; 30%AI 85 4000 AQ6765 Martin et al. 1993 C
Dreissena polymorpha Zebra mussel LC50 MOR TS: F; BULAB 6009; 30%AI 48 >15000 AQ4175 Waller et al. 1993 C
Dreissena polymorpha Zebra mussel LC50 MOR TS: F; BULAB 6009; 30%AI 48 >15000 AQ175 Waller et al. 1993 C
Fish
Oncorhynchus mykiss Rainbow trout,donaldson 
trout
LC50 MOR TS: F; BULAB 6009; 30%AI 48 2.1 AQ4175 Waller et al. 1993 C
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Scientifi c Name Common Name End-
point
Effect Test conditions Test 
Duration, 
hours
Concentra-
tion µg/l a.i. 
Master 
Reference
Reference in 
master reference
Quality 
in master 
reference
Ictalurus punctatus Channel catfi sh LC50 MOR TS: F; BULAB 6009; 30%AI 48 4.9 AQ4175 Waller et al. 1993 C
Oncorhynchus tshawytscha Chinook salmon LC50 MOR TS: F woodstat 30 % a.i. 96 7.3 AQ12470 Nikl &  Farrell 1993 C
Oncorhynchus kisutch Coho salmon,silver salmon LC50 MOR TS: F woodstat 30 % a.i. 96 10.3 AQ12470 Nikl &  Farrell 1993 C
Oncorhynchus kisutch Coho salmon,silver salmon LC50 MOR TS: F woodstat 30 % a.i. 96 11.4 AQ12470 Nikl &  Farrell 1993 C
Oncorhynchus tshawytscha Chinook salmon LC50 MOR TS: F woodstat 30 % a.i. 96 11.5 AQ12470 Nikl &  Farrell 1993 C
Oncorchynchus mykiss Rainbow trout LC50 mortal-
ity
U:S:FIFRA test guidelines (1982); 
fl ow-through, juvenile, TS: tech. 
TCMTB 80.4 %  
20 Wenell 1994 Machado 1991 1
Obliquaria refl exa Three-horned wartyback LC50 MOR TS: F; BULAB 6009; 30%AI 48 >15000 AQ4175 Waller et al. 1993 C
Table 2. Long term tests for TCMTB. Rows showing tests on formulations are shaded. F= formulation; NR=not reported; TS= test substance. 
See also list of abbreviations.
Scientifi c Name Common Name End-
point
Effect Test conditions Test Du-
ration, 
days
Concentra-
tion µg/
l a.i.
Master Refer-
ence
Reference in master 
reference
Quality 
in mas-
ter ref-
erence
Selenastrum capricornatum NOEC growth 
rate
Similar to OECD 201; TS: Busan 30 
(30 % TCMTB); nom.conc.
*as cited in Eriksson & John-
son 1994
 4* 10 Hedenmark 1993 TNO Nederl. 1988
Invertebrate
Daphnia magna Water fl ee MATC repro-
duction
U.S. FIFRA test guidelines (1982); 
TS: tech. TCMTB (83.8%); 
*corresponding NOEC = MATC / 
2½   =  0.9 µg/l.
21 1.3* Wenell 1994 Blasberg et al. 1992 1
Daphnia magna Water fl ee NOEC TS: F; 84 % TCMTB; meas. concen-
trations
21 3.8 Wezel & Vlaardin-
gen 2001
Van der Pol & Van der Linde 
1999
Daphnia magna Water fl ee LC50 repro-
duction
U.S. FIFRA test guidelines (1982); 
TS: tech. TCMTB (83.8%)
21 5.1 Wenell 1994 Blasberg et al. 1992 1
Table 1. Short term tests for TCMTB. (Continued) Rows showing tests on formulations are shaded. F= formulation; NR=not reported; 
TS= test substance. See also list abbreviations. 
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Annex 10.  Mercaptobenzothiazole
1 Identity of Substance
Name: 2-mercaptobenzothiazole;
2 (3H)- Benzothiazolethione; 
benzothiazole-2-thiol; 
MBeT
CAS-Number: 149-30-4
Classifi cation under WFD proposed NPS in Finland
2. Proposed Quality Standards
2.1 Overall Quality Standards
Quality Standard Comment:
AA-EQS  0.8 µg/l
2.2 Specifi c Quality Standards
Protection Objective Quality Standard Comment:
AA-EQS Pelagic community 
(freshwater)
0.8 µg/l See section 8.1.
MAC-QS Pelagic community (freshwater) 2.5 µg/l See section 8.1.
AA-EQS Baltic sea 0.08 µg/l See section 8.1
Benthic community 
(freshwater  sediment)
Not required. log Kow <3
Predators 
(secondary poisoning)
Not required. log Kow <3; 
BCF < 100.
Food uptake by man Not required. log Kow <3; 
BCF < 100.
Drinking water abstraction Not possible due to lack of relevant data. The AA-EQS for the pe-
lagic community is 
probably protective al-
so in respect to human 
health. See section 8.5. 
3a. Classifi cation and labelling
Reference:
R43  N; R50-53 NCLASS
3b. Risk assessment in EU
MBeT is not listed in a priority list (as foreseen under Council Regulation (EEC) 
No 793/93 on the evaluation and control of the risks of existing substances). 
IUCLID report is available. 
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4. Physical and chemical properties 
Property Value: Ref.
Molecular formula C7H5NS2
Molecular weight 167.25
Vapour pressure [Pa] 2.98 x 10-6 BUA 1991  (calcu-
lated)
Henry’s law constant [Pa m³/mol]
Solubility in water [mg/l] 120 (24oC)
190 (pH 6.6, 24oC)
230 (creek water pH 7.5, 24oC)
260 (creek water pH 8.5, 24oC)
Wenell 1994
Dissociation constant; pKa
5. Environmental Fate and Partitioning
Property Value: Ref.
Hydrolytic stability (DT50) no esperimental data available
Photostability (DT50) (aqueous, sunlight, 
state pH)
no esperimental data available
Readily biodegradable (yes/no) No. Biodegradation 2.5 % by BOD in MITI I test. MITI 1990
Degradation in Water/sediment no experimental data available
Distribution in water / sediment systems no experimental data available
Degradation products relevant to the 
aquatic environment
no data available
Partition co-effi cient; log KOW 2.41 Wenell 1994
Koc no experimental data available
BCF (fi sh) [l/kg] 1) <1 
2) < 0.8
1) Progress re-
port 1990 cited 
in BUA 1991
2) MITI 1992
Solids-water partition coeffi cient in 
sediment[l/kg]
no experimental data available
Solids-water partition coeffi cient in SPM 
[l/kg]
no experimental data available
6. Effect Data (aquatic environment) 
For acute and chronic  toxicity to aquatic organisms see Tables 1 and 2.  
7. Effect data (human health) 
Table 7.1
Value Study Safety factor Reference
ADI no data
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8. Calculation of Quality Standards
8.1 Quality Standards for Water
Freshwater
There are long term NOEC values for fi sh and crustacea available. Therefore, 
the use of an assessment factor of 50 is justifi ed. The lowest reported NOEC val-
ue from a long term test is for fi sh and is 0.041 mg/lThe following AA-EQSaquat-
ic is derived: 
AA-EQS = 0.041 mg/l / 50 = 0.8 µg/l
Baltic sea
The QS for the Baltic sea is derived in accordance with the marine effects assess-
ment of the TGD. As there is no information on species relevant for the Baltic en-
vironment an  additional assessment factor of 10 is used and the following AA-
EQS is derived:
AA-EQS = 0.08 µg/
l
Quality Standard Accounting for transient Concentration Peaks (MAC-QS)
The lowest EC50 value from short term tests is for algae and is 0.25 mg/l.  The as-
sessment factor of 100 is used, and the following MAC-QS is derived: 
MAC-QS = 2.5 µg/l
8.2 Quality Standard for Sediment
Not required. 
8.3 Secondary Poisoning of Top Predators
Not required. 
8.4 QS referring to food uptake by Humans
Not required.
8.5 QS for drinking water abstraction
It is not possible to determine a QSdw as no ADI value for humans is available.  
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Table 1. Short term tests for mercaptobenzothiazole MBeT (free acid). Rows showing tests on formulations are shaded.
Scientifi c Name Common Name Endpoint Effect Test conditions Test 
Duration, 
hours
Concentration 
mg/l
Master 
reference
Reference in 
master reference 
Quality in 
master 
reference
Tetrahymena pyriformis Ciliate EC50 growth TS: F,A 24 10 a.i. 11258 Yoshioka et al. 1985 C
Algae
Selenastrum capricornutum Green algae EC50 growth 
rate
OECD 201; TS: predis-
solved in DMF
96 0.25 a.i BUA 1991 / IUCLID Monsanto 1979
Chlorella vulgaris EC50 NR 144 2 a.i. BUA 1991 Progress report 1990
Invertebrate
Daphnia magna Water fl ee EC50 static 24 7 a.i. BUA 1991 Monsanto 1978 & 1979
Daphnia magna Water fl ee EC50 static 48 4.1a.i. BUA 1991 Monsanto 1978 & 1979
Daphnia magna Water fl ee EC50 static 24 3.3 a.i. BUA 1991 Progress report 1990
Fish
Oncorhynchus mykiss Rainbow trout LC50 MOR Springborn laboratory 
protocol
192 0.67 IUCLID Monsanto report SR-83-X062
Oncorhynchus mykiss Rainbow trout LC50 MOR TS: F,technical material 24 0.76 F 6797 Mayer & Ellersieck 1986 M
Oncorhynchus mykiss Rainbow trout LC50 MOR : F,technical material 96 0.76 F 6797 Mayer & Ellersieck 1986 M
Ictalurus punctatus Channel catfi sh LC50 MOR TS: F,technical material 96 1.65 F 6797 Mayer & Ellersieck 1986 M
Lepomis macrochirus Bluegill LC50 MOR TS: F,technical material 96 1.9 F 6797 Mayer & Ellersieck 1986 M
Lepomis macrochirus Bluegill LC50 MOR TS: F,technical material 24 2.25 F 6797 Mayer & Ellersieck 1986 M
Lepomis macrochirus Bluegill LC50 MOR TS: F,technical material 96 2.25 F 6797 Mayer & Ellersieck 1986 M
Ictalurus punctatus Channel catfi sh LC50 MOR TS: F,technical material 24 2.35 F 6797 Mayer & Ellersieck 1986 M
Lepomis macrochirus Bluegill LC50 MOR TS: F,technical material 24 2.35 F 6797 Mayer & Ellersieck 1986 M
Lepomis macrochirus Bluegill LC50 MOR TS: F,technical material 96 4.2 F 6797 Mayer & Ellersieck 1986 M
Lepomis macrochirus Bluegill LC50 MOR TS: F,technical material 24 4.7 F 6797 Mayer & Ellersieck 1986 M
Lepomis macrochirus Bluegill LC50 MOR TS: F,technical material 96 7.6 F  6797 Mayer & Ellersieck 1986 M
Lepomis macrochirus Bluegill LC50 MOR TS: F,technical material 24 10 F 6797 Mayer & Ellersieck 1986 M
Carassius auratus Goldfi sh NR MOR TS:F 48 2 F  15245 Sollmann 1949 M
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Table 2. Long term tests for mercaptobenzothiazole (MBeT). 
Scientifi c Name Common Name Endpoint Effect Test conditions Test Du-
ration, 
days
Concentration 
mg/l
Master ref-
erence
Reference in master 
reference 
Quali-
ty master 
reference
Invertebrate
Daphnia magna Water fl ee NOEC reproduc-
tion
Reproduction test follow-
ing OECD 202
21 0.22 BUA 1991 Bayer 1987e
Daphnia magna Water fl ee NOEC Final test rule for the US 
EPA; fl ow-through, 
21 0.24 BUA 1991 CMA, 1989d
Daphnia magna Water fl ee NOEC 21 3.3 BUA 1991 Progress report 1990
Fish
Oncorhynchus mykiss Rainbow trout NOEC Early life stage TSCA 
standard 797-1600; 
fl ow-through; TS:MBeT 
and acetone
89 0.041 BUA 1991 US EPA Final test rule  
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Annex 11. Benzyl butyl phthalate
1. Identy of Substance
Name: Benzybutylphthalate
CAS-Number: 85-68-7
Classifi cation under WFD proposed NPS
2. Proposed Quality Standards
2.1 Overall Quality Standards
Ecosystem Quality Standard Comment:
AA-EQS  10 µg/l 
2.2 Specifi c Quality Standards
Protection Objective Quality Standard Comment:
AA-EQS Pelagic community,  
freshwater
14 µg/l See section 8.1. 
AA-EQS Pelagic community, Baltic sea 1.4 µg/l See section 8.1.
MAC-QS Pelagic community, freshwater - See section 8.1.
Benthic community,
freshwater  sediment
9.0 - 17 mg/kg (dry weight) tentative standard (EP method); 
see section 8.2
Predators 
(secondary poisoning)
4.4 mg/kg fi sh ~10 µg/l See section 8.3.
Food uptake by man 12.2 mg/kg fi sh ~27 µg/l Tentative value.  See section 8.4.
Drinking water abstraction 700 µg/l Tentative value. See section 8.5.
3a. Classifi cation and labelling
R-Phrases and Labelling Reference:
postponed NCLASS
3b. Risk assessment in EU
In EU risk assessment. Rapporteur Norway. 
4. Physical and chemical properties 
Property Value: Ref.
Molecular formula C19H20O4
Molecular weight 312
Vapour pressure [Pa] 0.00008 (25oC) EU-RAR, draft December 2000
Henry’s law constant [Pa m³/mol]
Solubility in water [mg/l] 2.8 (20-25oC) EU-RAR, draft December 2000
Dissociation constant; pKa
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5. Environmental Fate and Partitioning
Property Value: Ref.
Hydrolytic stability (DT50) Hydrolysis is expected to be insignifi cant. EU-RAR, draft 
December 2000
Photostability (DT50) (aqueous, sunlight, state pH) Photostability is expected to be insignifi cant. EU-RAR, draft 
December 2000
Readily biodegradable (yes/no) Yes. 81 – 86 % by BOD in ready test EU-RAR, draft 
December 2000
Degradation in Water/sediment no experimental data available
Mineralization no data available
Distribution in water / sediment systems no experimental data available
Degradation products relevant to the aquatic 
environment
monobutyl- and monobenzylphthalate; 
phthalic acid
EU-RAR, draft 
December 2000
Partition co-effi cient; log KOW 4.84
Koc calculated: 
1) 10 500 
measured: 
2) 9 000
3) 17 000
1) EUSES (based 
on log Kow = 
4.84)
2&3) EU-RAR
BCF (fi sh) [l/kg] 449 EU-RAR, draft 
December 2000
Solids-water partition coeffi cient in sediment[l/kg]
Solids-water partition coeffi cient in SPM [l/kg] foc(0.1) x Koc = 
1) 1050
2) 900
3) 1700
6. Effect Data (aquatic environment) 
Ecotoxicity data on aquatic organisms are presented in Tables 1 – 2.
Mammal and/or  bird oral toxicity data relevant for the assessment of non compart-
ment specifi c effects relevant for the food chain (secondary poisoning)
Type of study Species, test result Ref.
10 week subchronic study on rat NOAEL = 20 mg/kg b.w.
(CONV=20; AF=10) 
PNECoral = 40 mg/kg food
EU-RAR, draft 
December 2000
Information on Endocrine Disrupting Potential
Comment Reference
Testing on endocrine effects on-going under the EU-RA. 
7. Effect data (human health) 
Value Study Safety factor Reference
ADI no data
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8. Calculation of Quality Standards
8.1 Quality Standards for Water
Freshwater
There are long-term test results representing three trophic levels available. There-
fore, an assessment factor of 10 can be applied to the lowest of the NOEC values. 
The lowest NOEC values available is for fi sh (Pimephales promelas;  30 d early life 
test) and is 0.14 mg/l. 
 
AA- EQS  = 0.14 mg/l / 10 = 14 µg/l
This has been proposed as the PNEQaquatic in the latest EU risk assessment report 
draft. 
Note: In addition, the EU-RAR points out that it should be noted that there is a 
study on Skeletonema costatum (Sugatt and Foote, 1981) showing a NOEC <0.03 mg/
l, which needs to be reviewed for deriving a defi nite PNECaquatic. Skeletonema cos-
tatum is a marine species.  
Baltic sea
The QS for the Baltic sea is derived in accordance with the marine effects assess-
ment of the TGD. As there is no information on species relevant for the Baltic en-
vironment an  additional assessment factor of 10 is used and the following AA-
EQS is derived:
AA-EQS = 14 µg/l / 10 = 1.4 µg/l
Quality Standard Accounting for transient Concentration Peaks (MAC-QS)
The lowest EC50 value from short term tests is for Scenedesmus subspicatus and is 
0.325 mg/l. If the assessment factor of 100 is used, a lower value than the AA-EQS is 
derived. Therefore, no MAC value is derived at this stage. In the EU-RAR no PNEC 
for intermittent releases has been determined. 
8.2 Quality Standard for Sediment
A tentative QS for sediment is calculated from the AA-EQS  using the equilibrium 
partitioning method. The default properties (fraction of organic carbon, wet and 
dry density) givenfor SPM in the TGD are used.  In the RAR two measure Koc val-
ues are given: 9000 l/kg and 17 000 l/kg. This leads to the following Kp-susp val-
ues: 900 l/kg and 1700 l/kg
1) Kp= 900 l/kg
PNECsed (dry weight)  = Kp_susp (l/kg) x  AA-EQS (mg/l) 
   =  900 l/kg x 10 µg/l 
   =  9 mg/kg 
2) Kp=1700 l/kg
PNECsed (dry weight)  = Kp_susp (l/kg) x  AA-EQS (mg/l) 
   =  1700 l/kg x 10 µg/l 
   =  17 mg/kg
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Note: The RA draft uses the calculated value of Koc=1050 in deriving a sediment 
PNEC. In addition the RA draft uses default properties of sediment. 
8.3 Secondary Poisoning of Top Predators
BBP is liable to bioaccumulate. Therefore, it is necessary to derive a spesifi c QS in 
relation to secondary poisoning.  The PNECoral is 40 mg/kg food. According to 
TGD it is assumed that top predators prey 100 % on the aquatic organisms. There-
fore, the level of BBP in fi sh may not exceed  40 mg/kg. Using the BCF value of 449 
the following QS is derived: 
EQSsec.pois. = 40 mg/kg / 449 l/kg = 0.089 mg/l = 89 µg/l
The derivation of the PNECoral is based on the old TGD and an assessment factor 
of 10 is used. According to the revised TGD the assessment factor of 90  should be 
used for NOEC values obtained from tests with a duration of 90 days.  The PNE-
Coral is based on a 10 week study. Therefore, the use of an assessment factor of 90 
is deemed justifi ed and the following PNECoral and EQSsec.pois. values are ob-
tained. 
PNECoral = 20 mg/kg b.w. x CONV (20) / AF (90) = 4.44 mg/kg food
EQSsec.pois(revised TGD)  = 4.44 mg/kg / 449 l/kg = 9.9 µg/l 
8.4 QS referring to food uptake by Humans
BBP is liable to bioaccumulate. Therefore, it is necessary to derive a spesifi c QS in 
relation to food uptake by humans.  However, no ADI-value for humans is availa-
ble. Neither is it in the scope of this work to set ADI-values for humans. The NOAEl 
value of 20 mg/kg b.w. day used in the secondary poisoning can be used to pre-
liminarily assess the risk caused to humans through food uptake. An extrapolation 
factor of 100 is used. This leads to a threshold level of 0.2 mg/kg b.w. day. This cor-
responds to 14 mg/day for a person with 70 kg body weight. In the TGD it is sug-
gested that the threshold level may not be exceeded by more than 10 % by con-
sumption of food originating from aquatic sources.  The average fi sh consumption 
of a EU citizen is 115 g/day. Thus 115 g of fi sh may not contain more than 1.4 mg 
of BBP, that is 12.2 mg/kg fi sh.
The BCF value of 449 l/kg can be used. Therefore, the following QS for food up-
take by man is derived:
 
QS-food uptake by man = 12.2 mg/kg / 449 l/kg =  27 µg/l
Note:  In a RIVM report (Lijzen et al . 2001) a TDI (tolerable daily intake) value of 
0.5 mg/kg b.w./day is cited. This supports the use of the NOAEL value of 20 mg/kg 
b.w./day and extrapolation factor 100. 
8.5 QS for drinking water abstraction
Tentative QSdw can be derived from the fresholdvalue of 14 mg/day.
QSdw = 0.1 x 14 mg/day / 2l = 0.7 mg/l
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Table 1. Short term toxicity tests for BBP.
Scientifi c name Endpoint Effect Test conditions Test 
duration, 
hours
Concentration 
mg/l
Master 
reference
Reference in master 
reference
Quality 
given in 
master 
reference
Freshwater algae
Scenedesmus subspicatus EC50 growth measured concentrations 72 0.325 EU-RAR 2000 Carolina Ecotox 14-01-2 valid
Navicula pelliculosa EC50 growth measured concentrations 72 0.64 EU-RAR 2000 Carolina Ecotox 14-01-1 valid
Navicula pelliculosa EC50 growth measured concentrations 72 0.66 EU-RAR 2000 Huntingdon SLU 004/002301 valid
Scenedesmus subspicatus EC50 growth measured concentrations 72 0.92 EU-RAR 2000 Carolina Ecotox 14-01-2 valid
Selenastrum capricornutum EC50 growth nominal concentrations 14 d 0.5 EU-RAR 2000 SRI 81-0252 Not valid
Selenastrum capricornutum EC50 growth nominal concentrations 96 0.5 EU-RAR 2000 EG&G Binomics 78-9-148 Not valid
Navicula pelliculosa EC50 growth nominal concentrations 96 0.6 EU-RAR 2000 EG&G Binomics 78-9-148 Not valid
Selenastrum capricornutum EC50 growth nominal concentrations 5 d 0.7 EU-RAR 2000 SRI 81-0252 Not valid
Navicula pelliculosa EC50 growth measured concentrations 72 2.1 EU-RAR 2000 Huntingdon SLU 002/992825 Not valid
Navicula pelliculosa EC50 growth 72 0.41 EU-RAR 2000 Carolina Ecotox 14-01-1 valid
Selenastrum capricornutum EC50 biomass nominal concentrations 96 0.52 EU-RAR 2000 Monsanto 86-9076 Not valid
Scenedesmus subspicatus EC50 growth measured concentrations 72 1.5 EU-RAR 2000 Huntingdon SLU 005/002302 valid
Scenedesmus subspicatus EC50 growth measured concentrations 72 4.6 EU-RAR 2000 Huntingdon SLU 003/992087 Not valid
Chlorella vulgaris EC50 growth 72 >2.9 EU-RAR 2000 Carolina Ecotox 14-06-1 valid
Microcystis aeruginosa EC50 growth nominal concentrations 96 >1000 EU-RAR 2000 EG&G Binomics 78-9-148 Not valid
Marine algae
Skeletonema costatum EC50 growth nominal concentrations 96 0.4 EU-RAR 2000 EG&G Binomics 78-9-148 Not valid
Dunaliella tertiolecta EC50 growth nominal concentrations 96 1.0 EU-RAR 2000 EG&G Binomics 78-9-148 Not valid
Invertebrate (freshwater tests) 
Daphnia magna EC50 U.S.EPA,
static, nom. conc.
48 1.0 EU-RAR 2000 Barera & Adams, 1981 valid
Hexagonia sp. EC50 nom. conc. 96 1.1 EU-RAR 2000 Staples et al,1997
Daphnia magna EC50 U.S.EPA, 
static, nom. conc.
48 1.6 EU-RAR 2000 Barera & Adams, 1981 valid
Daphnia magna EC50 U.S.EPA,
static, nom. conc. 
48 1.6 EU-RAR 2000 Barera & Adams, 1981 valid
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86 Table 1. Short term toxicity tests for BBP.. 
Scientifi c name Endpoint Effect Test conditions Test 
duration, 
hours
Concentration 
mg/l
Master 
reference
Reference in master 
reference
Quality 
given in 
master 
reference
Chironimus tentans EC50 U.S.EPA,
static, nom. conc.
48 1.6 EU-RAR 2000 Monsanto 85-9180 valid
Chironimus tentans EC50 U.S.EPA, 
static, nom. conc. 
48 1.6 EU-RAR 2000 Monsanto 85-9165 valid
Daphnia magna EC50 U.S.EPA, 
static, nom. conc.
48 1.7 EU-RAR 2000 Monsanto 85-9171 not val.
Daphnia magna EC50 U.S.EPA,
static, nom. conc.
48 1.8 EU-RAR 2000 Barera & Adams, 1981 valid
Daphnia magna EC50 U.S.EPA,
static, nom. conc. 
48 1.8 EU-RAR 2000 Monsanto 85-9180 valid
Daphnia magna EC50 U.S.EPA, 
static, nom. conc. 
48 1.9 EU-RAR 2000 Monsanto 78-0248 valid
Daphnia magna EC50 U.S.EPA,
static, nom. conc. 
48 2.1 EU-RAR 2000 Barera & Adams, 1981 valid
Daphnia magna EC50 U.S.EPA,
static, nom. conc. 
48 2.2 EU-RAR 2000 Barera & Adams, 1981 valid
Daphnia magna EC50 U.S.EPA,
static, nom. conc.
48 2.4 EU-RAR 2000 Monsanto 78-0248 valid
Daphnia magna EC50 U.S.EPA,
static, nom. conc.
48 2.9 EU-RAR 2000 Barera & Adams, 1981 valid
P. parthenogenitica EC50 nom. conc. 48 3.2 EU-RAR 2000 Staples et al,1997
Chironimus tentans EC50 static, nom. conc. 48 3.6 EU-RAR 2000 SRI LSC-1741 valid
Daphnia magna EC50 U.S.EPA,
static, nom. conc. 
48 3.7 EU-RAR 2000 Monsanto 78-0247 valid
Daphnia magna EC50 U.S.EPA,
static, nom. conc. 
48 4.1 EU-RAR 2000 Barera & Adams, 1981 valid
Daphnia magna EC50 U.S.EPA,
static, nom. conc. 
48 4.7 EU-RAR 2000 Barera & Adams, 1981 valid
Paratanytarsus parthenogenitica EC50 static, nom. conc. 48 7.2 EU-RAR 2000 Monsanto 83-x099 valid
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Table 1. Short term toxicity tests for BBP. (Continued)
Scientifi c name Endpoint Effect Test conditions Test 
duration, 
hours
Concentration 
mg/l
Master 
reference
Reference in master 
reference
Quality 
given in 
master 
reference
Daphnia magna EC50 U.S.EPA, 
static, nom. conc. 
48 >10 EU-RAR 2000 Barera & Adams, 1981 valid
Daphnia magna EC50 U.S.EPA, 
static, nom. conc.
48 >10 EU-RAR 2000 Barera & Adams, 1981 valid
Procambarus sp. EC50 48 >2.4 EU-RAR 2000 Staples et al,1997
Paratanytarsus dissimilis EC50 static, nom. conc. 48 >3.6 EU-RAR 2000 SRI LSC-1741 valid
Invertebrate (marine tests)
Mysidopsis bahia EC50 U.S.EPA
static; nom. conc. salinity 14 ‰
96 0.9 EU-RAR 2000 EG&G Binomics BP-79-4-38 valid
Mysidopsis bahia EC50 Fed.Reg 
1980
fl ow, meas. conc. salinity 30 ‰
96 >0.74 EU-RAR 2000 Springborn 87-10-2525 valid
Paleomonetes vulgaris EC50 ASTM,
1980
fl ow, meas. conc. salinity 32 ‰
96 >2.7 EU-RAR 2000 Springborn 86-7-2087 valid
Penaeus dourarum EC50 ASTM
fl ow, meas. conc. salinity 32-33 ‰
96 >3.4 EU-RAR 2000 Springborn 86-7-2083 valid
Fish (freshwater tests)
Oncorhynchus mykiss LC50 U.S.EPA
fl ow, meas. conc. 
96 0.82 EU-RAR 2000 E&G Binomics, 1983 valid
Pimephales promelas LC50 U.S.EPA
fl ow, meas. conc. 
96 1.5 EU-RAR 2000 Adams et al., 1995 valid
Lepomis macrochirus LC50 U.S.EPA,
static, nom. conc. 
96 1.7 EU-RAR 2000 Monsanto 82-0015 valid
Oncorhynchus mykiss LC50 static, nom. conc. 96 1-10 EU-RAR 2000 Monsanto 74-0053 not valid
Lepomis macrochirus LC50 static, nom. conc. 96 1-10 EU-RAR 2000 Monsanto 74-0053 not valid
Pimephales promelas LC50 U.S.EPA,
static, nom. conc. 
96 2.1 EU-RAR 2000 Monsanto 82-0013 valid ANNEX 11/7
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Scientifi c name Endpoint Effect Test conditions Test 
duration, 
hours
Concentration 
mg/l
Master 
reference
Reference in master 
reference
Quality 
given in 
master 
reference
Salmo gairdneri LC50 U.S.EPA,
static, nom. conc. 
96 3.3 EU-RAR 2000 Monsanto 82-0014 valid
Pimephales promelas LC50 U.S.EPA,
static, nom. conc. 
96 5.3 EU-RAR 2000 Monsanto 82-0016 valid
Cyprinodon varigatus LC50 U.S.EPA,
static, meas. conc. 
96 >0.68 EU-RAR 2000 Adams et al., 1995 valid
Pimephales promelas LC50 U.S.EPA,
static, 
96 >0.78 EU-RAR 2000 Adams et al., 1995 valid
FISH (marine tests)
C. aggregata LC50 ASTM,
fl ow, meas. conc.  salinity 31-32 ‰
8 d 0.49 EU-RAR 2000 Ozretich et al., 1983 valid
Cymastogaster aggregata LC50 ASTM,
fl ow, meas. conc. salinity 31-32 ‰
96 0.51 EU-RAR 2000 Ozretich et al., 1983 valid
C. aggregata LC50 ASTM,
fl ow, meas. conc.  salinity 31-32 ‰
96 0.51 EU-RAR 2000 Ozretich et al., 1983 valid
Paraphrys vetulus. LC50 ASTM,
fl ow, meas. conc. salinity 32 ‰
96 0.55 EU-RAR 2000 Randall et al., 1983 valid
Paraphrys vetulus. LC50 ASTM,
static, meas. conc. salinity 25 ‰
96 0.66 EU-RAR 2000 Randall et al., 1983 valid
Cyprinodon variegatus LC50 U.S.EPA,
static, nom. conc. salinity 8 ‰
96 3.0 EU-RAR 2000 Monsanto 82-0017, valid
Table 2. Long term toxicity tests for BBP.  (Continues to page 89)
Scientifi c name Endpoint Effect Test
conditions
Test 
duration
Concentration 
mg/l
Master 
reference
Reference 
in master 
reference
Quality 
given in 
master 
reference
Freshwater algae 
Navicula pelliculosa NOEC growth nom. conc. 96 h < 0.3 EU-RAR 2000 EG&G Binomics 78-9-148 Not valid
Table 1. Short term toxicity tests for BBP. (Continued)
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Chlorella vulgaris NOEC growth 72 h >2.9 EU-RAR 2000 Carolina Ecotox 14-06-1 valid
Navicula pelliculosa NOEC growth meas. conc 72 h 0.064 EU-RAR 2000 Carolina Ecotox 14-01-1 valid
Selenastrum capricornutum NOEC growth nom. conc. 96 h 0.10 EU-RAR 2000 EG&G Binomics 78-9-148 Not valid
Scenedesmus subspicatus NOEC growth meas. conc 72 h 0.15 EU-RAR 2000 Huntingdon SLU 005/002302 valid
Navicula pelliculosa NOEC growth meas. conc 72 h 0.17 EU-RAR 2000 Huntingdon SLU 004/002301 valid
Navicula pelliculosa NOEC growth meas. conc 72 h 0.20 EU-RAR 2000 Carolina Ecotox 14-01-1 valid
Selenastrum capricornutum NOEC based on bio-
mass
nom. conc. 96 h 0.21 EU-RAR 2000 Monsanto 86-9076 Not valid
Selenastrum capricornutum NOEC growth nom. conc. 5 d 0.23 EU-RAR 2000 SRI 81-0252 Not valid
Scenedesmus subspicatus NOEC growth meas. conc 72 h 0.26 EU-RAR 2000 Carolina Ecotox 14-01-2 valid
Scenedesmus subspicatus NOEC growth meas. conc 72 h 0.31 EU-RAR 2000 Carolina Ecotox 14-01-2 valid
Navicula pelliculosa NOEC growth meas. conc 72 h 0.46 EU-RAR 2000 Huntingdon SLU 002/992825 Not valid
Scenedesmus subspicatus NOEC growth meas. conc. 72 h 1.0 EU-RAR 2000 Huntingdon SLU 003/992087 Not valid
Microcystis aeruginosa NOEC growth nom. conc. 96 h 320 EU-RAR 2000 EG&G Binomics 78-9-148 Not valid
Selenastrum capricornutum NOEC growth nom. conc. 14 d < 0.02 EU-RAR 2000 SRI 81-0252 Not valid
Marine algae 
Skeletonema costatum NOEC growth nom. conc. 96 h 0.3 EU-RAR 2000 EG&G Binomics 78-9-148 Not valid
Dunaliella tertiolecta NOEC growth nom. conc. 96 h 0.3 EU-RAR 2000 EG&G Binomics 78-9-148 Not valid
Invertebrate
Daphnia magna NOEC survival 42 d 0.26 EU-RAR 2000 Gledhill et al. (1980) valid
Daphnia magna NOEC reproduction 21 d 0.28 EU-RAR 2000 Rhodes et al. (1995) valid
Daphnia magna NOEC survival 21 d 0.35 EU-RAR 2000 Monsanto 82-SS-103. valid
Fish
Pimephales promelas NOEC Weight gain fl ow through, meas. 
conc.
0.14 EU-RAR 2000 EG&G Bionomics, (1981) Valid
Pimephales promelas NOEC mortality fl ow through, meas. 
conc.
0.74 EU-RAR 2000 Monsanto -78-0344 Valid
Oncorhynchus mykiss NOEC Early life 
stage
fl ow through, meas. 
conc.
³0.2 EU-RAR 2000 Rhodes et al. (1995). Valid ANNEX 11/9
Table 2. Long term toxicity tests for BBP.  (Continued)
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Annex 12. Dibutylphtalate
1. Identity of Substance
Name: Dibutylphtalate, DBP
CAS-Number: 84-74-2
Classifi cation under WFD proposed NPS
2. Proposed Quality Standards
2.1 Overall Quality Standards
Quality Standard Comment:
AA-EQS  10 µg/l
2.2 Specifi c Quality Standards
Protection Objective Quality Standard Comment
AA-EQS
Pelagic community, freshwater
10 µg/l See section 8.1.
AA-EQS
Pelagic community, Baltic sea
1 µg/l See section 8.1.
MAC-QS
Pelagic community, freshwater
- See section 8.1.
Benthic community, 
freshwater  sediment
6.3  mg/kg (dry wt Kp_susp) tentative standard (EP 
method); see section 8.2
Predators 
(secondary poisoning)
34.7 mg/kg ~19 300 µg/l See section 8.3.
Food uptake by man 31.7 mg/kg ~17 600 µg/l See section 8.4.
Drinking water abstraction 1 820 µg/l See section 8.5.
3a. Classifi cation and Labelling
Reference
Repr. Cat. 2; R61; Repr. Cat. 3; R62; N; R50 EU-RAR 2003
T; N; R: 61-50-62; S: 53-45-61
3b. Risk assessment in EU
RAR published (volume 29).
4. Physical and chemical properties 
Property Value: Reference
Molecular formula C16H22O4 EU-RAR vol29
Molecular weight 278 EU-RAR vol29
Vapour pressure [Pa] 9.7 ± 3.3 *105 (25oC) EU-RAR vol29
Henry’s law constant [Pa m³/mol] 0.27 EU-RAR vol29
Solubility in water [mg/l] 10 mg/l EU-RAR vol29
Dissociation constant; pKa
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5. Environmental Fate and Partitioning
Property Value: Reference
Hydrolytic stability (DT50) Contribution of hydrolysis to the environmental 
degradation expected to be low.
EU-RAR vol29
Photostability (DT50) (aqueous, sunlight, state pH) no data available
Readily biodegradable (yes/no) Yes EU-RAR vol29
Degradation in Water/sediment no data available
Mineralization no data available
Distribution in water / sediment systems no data available
Degradation products relevant to the aquatic 
environment
monobutylphtalate; phthalic acid EU-RAR vol29
Partition co-effi cient; log KOW 4.57 EU-RAR vol 29
Koc 6340 l/kg (based on log Kow = 4.57) EU-RAR vol 29
BCF (fi sh) [l/kg] 1,8 (does not take into consideration the major  
metabolite monobutylphtalate MBP)
EU-RAR vol29
Solids-water partition coeffi cient in sediment[l/kg] 317 (Foc (0.05) x Koc) EU-RAR vol29
Solids-water partition coeffi cient in SPM, Kp_susp 
[l/kg]
634 (Foc (0.1) x Koc) EU-RAR vol29
6. Effect Data (aquatic environment) 
Ecotoxicity data on aquatic organisms are presented in Tables 1- 2. 
Mammal and/or  bird oral toxicity data relevant for the assessment of non compart-
ment specifi c effects relevant for the food chain (secondary poisoning)
Type of study Species, test result Reference
119 d continuous breeding test on rat; LOAEL = 
52 mg/kg b.w. (the study is supposed to adequately 
identify compounds with endocrine activity. There-
fore, the LOAEL value is used in the RA)
PNECoral = 104 mg/kg food
(CONV = 20, AF=10)
PNECoral = 34.7 mg/kg food based on 
revised TGD
(CONV = 20, AF = 30)
EU-RAR vol29
Information on Endocrine Disrupting Potential
Comment Reference
See previous table. 
7. Effect data (human health) 
Value Study Safety factor Reference
ADI 0.06 mg/kg/day developmental and reproduction effects in rats 1000 EHC 1997
8. Calculation of Quality Standards
8.1 Quality Standards for Water
Freshwater
In the RAR the PNEC for the aquatic compartment is derived from the 99 day 
NOEC of 100 µg/l for  Onchorhynchus mykiss (see Annex 1). This key study is sup-
ported by the Gammarus pulex study in which a similar value was found based on 
a decrease in locomoter activity. An assessment factor of 10 will be used for the ex-
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trapolation. This factor is used because long term NOECs for three trophic levels 
are available. The PNECaquatic derived in the RAR is proposed as the AA-EQS:
AA-EQS  = PNECaquatic = 10 µg/l
Baltic sea
The QS for the Baltic sea is derived in accordance with the marine effects assess-
ment of the TGD. As there is no information on species relevant for the Baltic en-
vironment an  additional assessment factor of 10 is used and the following AA-
EQS is derived:
AA-EQS = 1 µg/l
Quality Standard Accounting for transient Concentration Peaks (MAC-QS)
The lowest EC50 value from short term tests is for fi sh (Perca fl avescens) and is 0.35 
mg/l (see Annex 1). If the assessment factor of 100 is used, a lower value than the 
AA-EQS is derived. Therefore, no MAC value is derived at this stage. 
 
8.2 Quality Standard for Sediment
A tentative QS for sediment is calculated from the AA-EQS  using the equilibrium 
partitioning method. The default properties (fraction of organic carbon; wet and 
dry density) given in the TGD are used.  
Kp_susp derived from the calculated Koc value of 6340 l/kg is used. This results in 
the following quality standards for sediment  (dry weight):
Kp-susp   = foc (0.1) x Koc (6340 l/kg) =  634 l/kg 
PNECsed (dry weight)  = Kp_susp (l/kg) x  AA-EQS (mg/l) 
   = 634 l/kg x 0.01 mg/l 
   = 6.3 mg/kg 
Note! In the RAR the PNECsediment has been calculated based on the TGD de-
fault values for sediment and the following results are obtained: 1.2 mg/kg (wet 
weight) and 3.1 mg/kg (dry weight).    
8.3 Secondary Poisoning of Top Predators
DBP is liable to bioaccumulate. Therefore, it is necessary to derive a spesifi c QS in 
relation to secondary poisoning.  The PNECoral value of 34.7 mg/kg food, which 
is calculated with the assessment factor (30) according to the revised TGD is used 
in the derivation (see table 6.1). According to TGD it is assumed that top preda-
tors prey 100 % on the aquatic organisms. Therefore, the level of DBP in fi sh may 
not exceed  34.7 mg/kg, When the BCF value of 1.8 l/kg is used the following EQS 
value is obtained:
 
EQSsec.pois. = 34.7 mg/kg / 1.8 l/kg = 19.3 mg/l = 19 300 µg/l
It should be noted that the BCF value of 1.8 does not take into account the major 
metabolite monobutylphthalate, which has been demonstrated to cause reproduc-
tive effects in mammals. (RAR page 11). 
The derived EQSsec.pois. indicates that the AA-EQS is protective top predators ex-
posed to DBP by secondary poisoning.  
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8.4 QS referring to food uptake by Humans
DBP is liable to bioaccumulate (BCF > 100 and it is classifi ed as Repr. Cat. 2; R61; 
Repr. Cat. 3; R62. Therefore, it is necessary to derive a spesifi c QS in relation to food 
uptake by humans.  In the RAR the LOAEL value of  52 mg/kg b.w./day from a 119 
d continuous breeding test on rat has been used to assess the risk for humans ex-
posed via the environment. The AF of 100 can be used to extrapolate from animal 
to human. Therefore, it can be conducted that the threshold level for human health 
is 0.52 mg/kg/b.w./day.  This corresponds to 36.4 mg/day for a person with 70 kg 
body weight. In the TGD it is suggested that the threshold level may not be exceed-
ed by more than 10 % by consumption of food originating from aquatic sources. 
The average fi sh consumption of a EU citizen is 115 g/day. Thus 115 g of fi sh may 
not contain more than 3.64 mg of DBP, that is 31.7 mg/kg fi sh.
When the BCF value of 1.8 l/kg is used, the following QS for food uptake by man 
is derived:
 
QS-food uptake by man = 31.7 mg/kg / 1.8 l/kg = 17.6 mg/l = 17 600 µg/l
Note! In comparison WHO has set an ADI of 0.066 mg/kg b.w. / day (EHC 1997). 
This has been derived from  a LOAEL value of 66 mg/kg b.w./day for developmen-
tal and reproductive effects in rats with an assessment factor of 1000. 1000 is the un-
certainty factor (×10 for interspecies variation, ×10 for interindividual variation, 
×10 for lack of data on a NOAEL.  A factor of 10 for lack of a NOAEL was consid-
ered adequate since the effects observed at the lowest dose levels were moder-
ate and probably reversible. The severe, possibly irreversible, teratogenic, testic-
ular and epididymal effects were only observed at the highest dose level tested, 
which also produced other signs of toxicity. Because DBP is rapidly metabolized 
and eliminated, with no evidence of accumulation in tissues, no additional factor 
was incorporated for lack of data on chronic effects. The LOAEL values used in 
the EU-RAR and by WHO are similar. Using an assessment factor of 1000 instead 
of an factor 100 leads to a 10 times smaller QSvalue. In the case of DBP this does 
not, however, change the overall conclusion that the QS derived from ecotoxico-
logical NOEC values is protective to humans also.   
8.5 QS for drinking water abstraction
The threshold level for human health is 0.52 mg/kg b.w./day. This corresponds to 
36.4 mg/day for a person with 70 kg body weight.
The tentative quality standard for drinking water is calculated with the provision 
that uptake by drinking water should not exceed 10 % of the threshold level for 
humans. According to TGD the uptake of drinking water is 2l/day. Therefore, the 
following provisional quality standard is derived: 
QSdw = 0.1 x 36.4 mg/day / 2 l/day = 1.82 mg/l = 1820 µg/l
See also Note 1 under chapter 8.4. 
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94 Table 1. Short-term toxicity tests for DBP. 
Scientifi c name Endpoint Effect Test 
conditions
Test 
duration, 
hours
Concentration, 
mg/l
Master reference Reference in 
master reference
Quality 
given in 
master 
reference
Algae
Gymnodium breve EC50 Other 96 0.0034 - 0.2 EU-RAR 2003b Wilson et al., 1978 not relevant
Scenedesmus subspi catus EC50 92/69/EEC 72 1.2 EU-RAR 2003b Huls, 1995 relevant
Scenedesmus subspicatus EC50 bio mass DIN 38412/9 48 3.5 EU-RAR 2003b BASF, 1989 relevant
Scenedesmus subspicatus EC50 growth DIN 38412/9 48 9.0 EU-RAR 2003b BASF, 1989 relevant
Invertebrate
Chironomus plumosus EC50 Other 48 0.76 EU-RAR 2003b Streufert et al., 1980 relevant
Mysidopsis bahia LC50 mortality Other 96 0.8 EU-RAR 2003b EG and G Bionomics, 1984a relevant
Nitocra spinipes LC50 mortality Other
brackish water
96 1.7 EU-RAR 2003b Lindén et al., 1979 relevant
Gammarus pseudo lim nae us LC50 mortality APHA, 1971 96 2.1 EU-RAR 2003b Mayer and Sanders, 1973 relevant
Daphnia magna EC50 EE92/69 48 3.4 EU-RAR 2003b Huls, 1994b relevant
Daphnia magna EC50 EG&G Bio no mics, 
1982
48 3.4 EU-RAR 2003b CMA, 1984 relevant
Daphnia magna EC50 Other 48 5.2  EU-RAR 2003b McCarthy and Whitmore, 1985 relevant
Paratanytarsus parthenoge-
netica
EC50 Other 96 5.8 EU-RAR 2003b EG and G Bionomics, 1984b relevant
Artemia salina LC50 mortality Other
seawater
24 8 EU-RAR 2003b Hudson et al., 1981 relevant
Daphnia magna EC50 Other 24 17 EU-RAR 2003b Kuhn et al. , 1989 relevant
Fish
Perca fl avescens LC50 mortality fl ow through 96 0.35 EU-RAR 2003b Mayer and Ellersieck, 1986 relevant
Ictalurus punctatus LC50 mortality fl ow through 96 0.46 EU-RAR 2003b Mayer and Ellersieck, 1986 relevant
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Scientifi c name Endpoint Effect Test 
conditions
Test 
duration, 
hours
Concentration, 
mg/l
Master reference Reference in 
master reference
Quality 
given in 
master 
reference
Lepomis macrochirus LC50 mortality static
APHA, 1971
96 0.7 EU-RAR 2003b Mayer and Sanders, 1973 relevant
Lepomis macrochirus LC50 mortality static
EG&G Bionomics, 
1982
96 0.9 EU-RAR 2003b CMA, 1984 relevant
Pimephales pro melas LC50 mortality fl ow through
EG&G Bionomics, 
1981
96 0.9 EU-RAR 2003b CMA, 1984 relevant
Pimephales pro melas LC50 mortality static 96 1.1 EU-RAR 2003b Geiger et al., 1985 relevant
Lepomis macrochirus LC50 mortality static
EPA, 1975
96 1.2 EU-RAR 2003b CMA, 1984 relevant
Lepomis macrochirus LC50 mortality static 96 1.2 EU-RAR 2003b Buccafusco et al., 1981 relevant
Pimephales pro melas LC50 mortality static
APHA, 1971
96 1.3 EU-RAR 2003b Mayer and Sanders, 1973 relevant
Oncorhynchus mykiss LC50 mortality fl ow through
EG&G Bionomics, 
1981
96 1.6 EU-RAR 2003b CMA, 1984 relevant
Pimephales pro melas LC50 mortality fl ow through
EPA-60018-81-011
96 2.0 EU-RAR 2003b McCarthy and Whitmore, 1985 relevant
Brachydanio rerio LC50 mortality semi static 
EEC 92/69 C1
96 2.2 EU-RAR 2003b Huls, 1994a relevant
Ictalurus punctatus LC50 mortality static
APHA, 1971
96 2.9 EU-RAR 2003b Mayer and Sanders, 1973 relevant
Pimephales pro melas LC50 mortality static
EG&G Bionomics, 
1982
96 3.0 EU-RAR 2003b CMA, 1984 relevant
Oncorhynchus mykiss LC50 mortality static
APHA, 1971
96 6.5 EU-RAR 2003b Hudson et al., 1981 relevant
Leuciscus idus LC50 mortality static
DIN 38 412, 1982
96 7.3 EU-RAR 2003b CMA, 1984 relevant
Table 1. Short-term toxicity tests for DBP.  (Continued)
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96 Table 2. Long term toxicity tests for  DBP. 
Species Endpoint Effect Test 
conditions
Test 
duration
Concentration, 
mg/l
Master reference Reference in 
master reference
Quality given in 
master reference
Algae
Synecchococcus lividus LOEC  marine 14 d 0.0021 EU-RAR 2003b Acey et al., 1987 not relevant
Dunaliella parva NOEC  marine  8 d 0.2 EU-RAR 2003b Acey et al., 1987 relevant
Skeletenoma costatum NOEC (marine 0.6-0.7 EU-RAR 2003b Medlin, 1980 relevant
Selenastrum capricornu tum NOEC EGG-CMA-002  10 d 0.8 EU-RAR 2003b CMA, 1984 relevant
Thalassiosira pseudomona NOEC  marine  4 d 2.0 EU-RAR 2003b Acey et al., 1987 relevant
Selenastrum capricornutum NOEC  7 d 2.8 EU-RAR 2003b Melin  and Egnéus, 1983 relevant
Invertebrate2
Gammarus pulex NOEC fl ow through 10 d 0.10 EU-RAR 2003b Thurén and Woin, 1991 relevant
Dugesia japonica EC50 7 d 0.54 EU-RAR 2003b Yoshioka et al., 1986 relevant
Daphnia magna NOEC OECD202 16 d 0.56 EU-RAR 2003b McCarthy and Whitmore, 1985 relevant
Daphnia magna NOEC 21 d 1 EU-RAR 2003b Kuhn et al., 1989 relevant
Daphnia magna EC50 EPA 600/8-87/011 21 d 1.05 EU-RAR 2003b DeFoe et al., 1990 relevant
Fish
Oncorhynchus mykiss NOEC growth 60 days posthatch 99 d 0.1 EU-RAR 2003b Ward and Boerie, 1991 relevant
1It is necessary to discuss the 14-day LOEC of 0.002 mg/l for the blue-green algae Synecchococcus lividus in more detail. At DBP concentrations of 0.002 mg/l and higher, the number of monodispersed (i.e. non-aggregated) cells 
of the blue-green algae was found to be signifi cantly decreased. This effect, however, can be fully attributed to a DBP induced shift from nonaggregated towards aggregated cells. At each concentration of DBP tested namely, the 
percentage of aggregated S. lividus was found to be increased: at 0.002 mg/l about 95% of the algae were in aggregated form as opposed to 22% in the control group. In addition, when counting the total number of 
S. lividus, i.e. both aggregated and non-aggregated organisms, a signifi cant increase was found at all test concentrations. In conclusion it can be said that DBP caused a decrease only in the number of non-aggregated S. lividus. 
Nevertheless, very low concentrations of DBP seem to affect the growth behaviour of these blue-green algae. At present, however, the ecological signifi cance of this effect is unknown and therefore the value will not be used 
for the PNEC derivation.
2In addition the International Programme for Chemical Safety (IPCS) document on DBP (IPCS/WHO, 1997) contains some other long-term toxicity studies with aquatic invertebrates. The effect concentrations in these tests 
were all larger than 100 µg/l.
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Annex 13. Phenylhexylbenzenediamine
1. Identity of Substance
Name: Phenylhexylbenzenediamine; 
N-(1,3-dimethylbutyl)-N’-phenyl-1,4-benzenediamine;
N-(1,3-dimethylbutyl)-N’-phenyl-1,4-phenylenediamine; 
6PPD
CAS-Number: 793-24-8
Classifi cation under WFD Due to degradation by hydrolysis, de-listed from the list of proposed NPS 
in Finland.  
2. Proposed Quality Standards
2.1 Overall Quality Standards
Ecosystem Quality Standard Comment:
AA-EQS  - Due to degradation by hydrolysis de-
listing from the list is proposed.  
2.2 Specifi c Quality Standards
Protection Objective Quality Standard Comment:
AA-EQS Pelagic community 
(freshwater)
0.14 µg/l See section 8.1. 
AA-EQS, Pelagic community, Baltic sea 0.014 µg/l See section 8.1.
MAC-QS Pelagic community (freshwater) 0.14 µg/l See section 8.1.
Benthic community 
(freshwater  sediment)
  1.6 µg/kg (pH = 5; dry wt)
47    µg/kg  (pH = 7; dry wt) 
Tentative standard (EP method) See 
section 8.2
Predators 
(secondary poisoning)
0.35 – 130 µg/l Tentative value. Based on calculated 
BCF. See section 8.3.
Food uptake by man 0.3 – 116 µg/l Tentative value See section 8.4.
Drinking water abstraction 140 µg/l Tentative value see section 8.5.
3a. Classifi cation and labelling 
Reference:
not found in NCLASS
3b. Risk assessment in EU
Not on priority lists for risk assessment under 793/93/EEC.  Has been evaluated in 
the ECB PBT-assessment. 
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4. Physical and chemical properties 
Property Value: Ref.
Molecular formula C6H5NHC6H4NHC4(CH3)2
Molecular weight 268.5
Vapour pressure [Pa] 0.00685 (25oC) BUA 1996
Henry’s law constant [Pa m³/mol] 1) 1.84
2) 0.0003 (25oC)
1) BUA 1996
2) EPI
Solubility in water [mg/l] 1) 1.1
2) 1.9 (25oC)
1) Monsanto study in IUCLID
2) BUA 1996
Dissociation constant; pKa 6.73 ± 0.32 ACD / calculated
5. Environmental Fate and Partitioning
Property Value: Ref.
Hydrolytic stability (DT50) According to the ECB PBT-asessment 6-PPD de-
grades hydrolytically  (abiotic degradation 60 % 
within 24 h). Little information on the fate and ef-
fects of the degradation products is known. How-
ever, given their structure, it is unlikely that they 
would give rise to a signifi cant bioaccumulation 
concern. 
ECB-PBT working 
group; substance 
information, update 
30.6.03. Rappor-
teur UK. 
Photostability (DT50) (aqueous, sunlight, 
state pH)
no data available
Readily biodegradable (yes/no) No. Biodegradation 13-40 % in modifi ed MITI test  IUCLID dataset
Degradation in Water/sediment no data available
Mineralization no data available
Distribution in water / sediment systems no data available
Degradation products relevant to the aquat-
ic environment
See above (Hydrolytic stability).
Partition co-effi cient; log KOW Calculated values: 
1) 4.24
2) 4.68
3) 5.4
1) ACD /calculated
2) EPI/KOWWIN 
v1.66)/calc.
3) BUA 1996 / cal-
culated
Koc calculated from logKow 4.24: 
1) 102 (pH 5)
1) 760 (pH 6)
1) 3113 (pH 7)
3) 3430
calculated from logKow 4.68:
2) 69 700
3) 7780 
calculated from logKow 5.4
3) 29 800
1) ACD /calculated
2) EPI/KOWWIN 
v1.66)/calc.
3) EUSES
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Property Value: Ref.
BCF (fi sh) [l/kg] calculated from logKow4.24: 
1)  20.7 (pH 5)
1)  154 (pH 6)
1) 633 (pH 7)
2) 367
3) 802
4) 802
calculated from logKow 4.68:
3) 1897
4) 1900
Calculated from logKow 5.4: 
3) 7762
4) 7760
1) ACD /calculated
2) EPI; BCFWIN 
v2.14)
3) logBCF = 
0.85logKow – 0.7 
(TGD)
(4) EUSES)  
Solids-water partition coeffi cient in 
sediment [l/kg]
Solids-water partition coeffi cient in SPM 
[l/kg]
Foc x Koc = 0.1 x Koc (calculat-
ed from logKow 4.24 by ACD): 
1) 10.2 (pH 5)
1) 76.0 (pH 6)
1) 311.3 (pH 7)
1) ACD /calculated
6. Effect Data (aquatic environment) 
Ecotoxicity data on aquatic organisms are presented in Tables 1 and 2.   
7. Effect data (human health) 
Table 7.1
Value Study Safety factor Reference
ADI no data
8. Calculation of Quality Standards
8.1 Quality Standards for Water
Freshwater
For 6PPD only one long term test is available. It is conducted on fi sh (Pimephales 
promelas). However, only a LC50 value has been reported from this test. The re-
ported LC50 value (0.15 mg/l) is very close to a LC50 value reported for Salmo gaird-
neri in a short term toxicity tests (0.14 mg/l). As no test results from chronic tests 
are available, the use of an assessment factor of 1000 is justifi ed. The LC50 value 
reported for Salmo gairdneri is the lowest LC/EC50 value reported. Therefore, the 
following EQS value is derived:
AA-EQS  = 0.14 mg/l / 1000 = 0.14 µg/l.
Baltic sea
The QS for the Baltic sea is derived in accordance with the marine effects assess-
ment of the TGD. As there is no information on species relevant for the Baltic en-
vironment an  additional assessment factor of 10 is used and the following AA-
EQS is derived:
EQSBaltic sea = 0.014 µg/l
ANNEX 13/3
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . The Finnish  Environment 749100
Quality Standard Accounting for transient Concentration Peaks (MAC-QS)
The lowest EC50 value from short term tests is for Salmo gairdneri  and is 0.14 mg/l. 
If the assessment factor of 100 is used, the following MAC is derived: 
MAC-QS = 1.4 µg/l.
8.2 Quality Standard for Sediment
A tentative QS for sediment is calculated from the AA-EQS  using the equilibrium 
partitioning method and  sediment-water partitioning coeffi cients. In the revised 
TGD the default properties (fraction of organic carbon, wet and dry density) of sus-
pended matter (SPM) are used to calculate the PNECsed. For 6 PPD no measured 
values for logKow or Kp are availble. The values calculated by ACD-programme 
for pH values 5 and 7 are used:
pH = 5 
PNECsed (dry weight)  = Kp_susp (l/kg) x  AA-EQS (mg/l) 
    = 10.7 x 0.14 µg/l = 1.6 µg/kg
pH = 7
PNECsed (dry weight)  = Kp_susp (l/kg) x  AA-EQS (mg/l)
    = 311 x 0.14 µg/l = 47 µg/kg  
8.3 Secondary Poisoning of Top Predators
6PPD is liable to bioaccumulate. Therefore, it is necessary to derive a spesifi c QS 
in relation to secondary poisoning. The NOEL value of 4 mg/kg b.w./day from a 
24 month rat test (table ) can be used to derive a  P
NECoral: 4 mg/kg b.w./day x CONV (20) / AF (30)  = 2.7 mg/kg food. According to 
TGD it is assumed that top predators prey 100 % on the aquatic organisms. There-
fore, the level of 6PPD in fi sh may not exceed  2.7 mg/kg. No BCF values have been 
measured for 6PPD. Using the highest and lowest BCF values calculated, the fol-
lowing QSsec.pois. values are obtained: 
1. QSsec.pois = 2.7 mg/kg / 20.7 l/kg= 130 µg/l
2. QSsec.pois. = 2.7 mg/kg / 7762 = 0.35 µg/l
The tentative values indicate that the EQSaquatic is suffi cient to protect top pred-
ators from secondary poisoning. 
8.4 QS referring to food uptake by Humans
6PPD is liable to bioaccumulate. Therefore, it is necessary to derive a spesifi c QS 
in relation to food uptake by humans. No ADI value for humans is available. Nei-
ther is it in the scope of this work to set such values.  The NOEL value of 4 mg/kg 
b.w./day from a rat test (table 6.1 ) can be used to derive a tentative threshold lev-
el for humans. The assessment factor of 100 is used to extrapolate from animals to 
humans.   This corresponds to 2.8 mg/day for a person with 70 kg body weight. In 
the TGD it is suggested that the threshold level may not be exceeded by more than 
10 % by consumption of food originating from aquatic sources. The average fi sh 
consumption of a EU citizen is 115 g/day. Thus 115 g of fi sh may not contain more 
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than 0.28 mg of 6PPD, that is 2.4 mg/kg fi sh. Using the highest and lowest BCF val-
ues calculated the following QSsec.pois. values are obtained:
1. QS-food uptake by man = 2.4 mg/kg / 20.7 l/kg = 116 µg/l
2. QS-food uptake by man = 2.4 mg/kg / 7762 l/kg = 0.3 µg/l
The tentative values indicate that the AA- EQSaquatic is probably suffi cient to pro-
tect also humans exposed via consumption of fi sh. 
8.5 QS for drinking water abstraction
The tentative threshold level of 2.8 mg/day/person can be used to derive a QSDW. 
The tentative quality standard for drinking water is calculated with the provision 
that uptake by drinking water should not exceed 10 % of the threshold level for 
humans. According to TGD the uptake of drinking water is 2l/day. Therefore, the 
following provisional quality standard is derived:
 
QSdw =0.1 x 2.8 mg/day / 2 l = 0.14 mg/l
The tentative values indicate that the EQSaquatic is probably suffi cient to protect 
also humans exposed via consumption of water.
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102 Table 1. Short term tests on N-(1,3-dimethylbutyl)-N’-phenyl-1,4-benzenediamine. 
Scientifi c Name Common Name Endpoint Effect Effect Measure-
ment, trend, 
test conditions
Test 
Durtion, 
hours
Concentration 
mg/l
Master 
Reference
Reference in 
Master Reference
Quality in 
master
reference 
Algae
Selenastrum capricornutum EC50 growth biomass OECD 201 96 0.6 IUCLID
BUA 1996
Monsanto, Bayer AG 
Leverkusen, 1984
Invertebrate
Daphnia Magna Water fl ee EC50 immobilization OECD 202 48 0.51 IUCLID
BUA 1996
Monsanto, Bayer AG 
Leverkusen, 1984
Daphnia Magna Water fl ee EC50 immobilization OECD 202 48 0.79 IUCLID
BUA 1996
Monsanto, Bayer AG 
Leverkusen, 1984
Daphnia Magna Water fl ee EC50 immobilization OECD 202 48 0.82 IUCLID Monsanto, Bayer AG 
Leverkusen, 1984
Chironimus tentans EC50 NR EPA-660/3-75-009 48 0.99 IUCLID
BUA 1996
Monsanto, Bayer AG 
Leverkusen, 1975
Fish
Salmo gairdneri LC50 MORT Bionomics lab. pro-
tocol, static; nom. 
conc.
96 h 0.14 IUCLID
BUA 1996
Monsanto, Bayer AG 
Leverkusen, 1977
Lepomis macrochirus LC50 MORT Bionomics lab. pro-
tocol, static; nom. 
conc.
96 h 0.4 IUCLID
BUA 1996
Monsanto, Bayer AG 
Leverkusen, 1977
Brachydanio rerio LC0 MORT OECD 203; nom.
conc.
96 h 5 IUCLID
BUA 1996
Bayer AG Leverkusen, 1984
Table 2. Long term tests on N-(1,3-dimethylbutyl)-N’-phenyl-1,4-benzenediamine.
Scientifi c Name Common Name Endpoint Effect Test conditions 
etc. 
Test 
Durtion, 
days
Concentration 
mg/l
Master 
Reference 
Reference in 
master reference
Quality in 
master 
reference
Pimephales promelas LC50 MORT OECD 204 28 d 0.15 IUCLID
BUA 1996
Monsanto, Bayer AG Leve-
rkusen, 1984
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Annex 14. Nonylphenolethoxylates (NPE)
Nonylphenolethoxylates (NPE)
NPEs readily undergo an initial primary degradation which  largely involves the 
loss of ethoxylate groups. This results in the formation of more refractory degrada-
tion products such as nonylphenol (NP), nonylphenol monoethoxylate (NP1EO), 
nonylphenol diethoxylate (NP2OE), nonylphenoxy acetic acid (NP1EC) and non-
ylphenoxy ethoxy acetic acid (NP2EC). In the fi rst step NPnEO (n>3) degrades to 
form NP1EO and NP2EO. These are further oxidized to form NP1EC and NP2EC 
or are degraded to nonylphenol. Under aerobic conditions, oxidation of NP1EO 
and NP2EO  to NP1EC and NP2EC appears to be favoured over formation of no-
nylphenol. (EU RAR 2001, Canada 2002).
 
Toxic effects of NPEs
The toxicity of nonylphenolic compounds increases with decreasing length of the 
ethoxylate chain. The mode of toxicity for nonylphenol and the lower chain length 
NPEa and NPECs is narcosis. Toxicity from longer chain NPEs may be due to phys-
ical surfactant effects. Nonylphenol ethoxylates exhibit  estrogenic activity. (Can-
ada 2002) The activity appears to increase with decreasing chain length (FHI fact 
sheet). Concentrations at which estrogenic effects occur are comparable to concen-
trations at which other chronic effects are observed. Therefore, EQS-values set on 
the basis of other chronic effects are protective for most endocrine disrupting ef-
fects as well (Canada 2002).  
Toxic equivalency (TEQ) approach
Nonylphenol, nonylphenol ethoxylates and nonylphenol carboxylates typically 
occur together in the aquatic environment. Furthermore, the analytical determina-
tion of lower weight nonylphenol ethoxylates and nonylphenols can be performed 
simultaneously from the same sample (Canada 2002). Therefore, the use of a toxic 
equivalency (TEQ) approach is proposed as an pragmatic and feasible way to set 
EQS values for nonylphenolic compounds.1 Application of the TEQ approach re-
quires that all components of a mixture have a common mode of toxicity such that 
their effects are additive. Nonylphenolic compounds meet this requirement. In the 
TEQ approach toxic equivalency factors (TEFs) are determined for each individual 
compound in a mixture by expressing the potency of each compound relative to 
the most toxic compound in the mixture. In the case of nonylphenolic compounds 
toxicity should be expressed relative to nonylphenol, the most toxic compound. 
The EQS value set on the EU level can therefore be used. At the time of writing the 
proposal for an EQS value for nonylphenol is 0.33 µg/l.  The total concentration of 
NP and NP-equivalents in a sample can be calculated using the equation:
Total concentration =  ∑(Cx x TEF)
Cx    = concentration of each nonylphenolic compound
TEF = toxic equivalency factor for each particular nonylphenolic compound 
TEF values, based on a broad dataset of acute and chronic studies have been pub-
lished by Canadian Environmental Protection Agency (CEPA, Canada 2002). It is 
proposed that these TEF values are applied. 
Table 1. TEF-values according to CEPA.
1 NOTE: The same reasoning applies to octylphenolic compounds. Octylphenol is a WFD priority substance. The proposed 
EQS-AA value is 0,1 mg/l (May 2003). TEF-values for octylphenolic compounds have been published (Canada 2003). 
Therefore, the use of an TEF approach in monitoring octylphenol is recommended.
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TEF relative to NP
NP 1
NP1EO 0.5
NP2EO 0.5
NPnEO (3 >=n<=8) 0.5
NPnEO (n >= 9) 0.005
NP1EC 0.005
NP2EC 0.005
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Annex 15. Octamethylcyclotetrasiloxane (OMCTS)
1. Identity of Substance
Name: Octamethylcyclotetrasiloxane (OMCTS)
CAS-Number: 556-67-2
Classifi cation under WFD due to degradation by hydrolysis de-listed from the list of proposed NPS
2. Proposed Quality Standards
2.1 Overall Quality Standards
Ecosystem Quality Standard Comment:
AA-EQS -
2.2 Specifi c Quality Standards
Protection Objective Quality Standard Comment:
AA-EQS Pelagic community, freshwater 0.1 µg/l See section 8.1. 
AA-EQS, Pelagic community, Baltic sea 0.01 µg/l See section 8.1.
MAC-QS Pelagic community (freshwater) 0.1 µg/l See section 8.1.
Benthic community 
freshwater  sediment
5 – 31.6  µg/kg (dry wt) tentative standard (EP 
method);  see section 8.2
Predators 
(secondary poisoning)
0.67 mg/kg – 6.67 mg/kg ~ 0.05 – 0.5 µg/l 
(depending on AF)
The preliminary assess-
ment indicates that sec-
ondary poisoning can be 
the decisive protection ob-
jective in setting an QS for 
OMCTS.  See section 8.3.
Food uptake by man Required, but not possible due to lack of 
chronic data.
The preliminary assess-
ment (tentative value 4.5 
µg/l) indicates that food 
uptake by man can be the 
decisive protection objec-
tive in setting the overall 
QS.  See section 8.3.
Drinking water abstraction Required, but not possible due to lack of 
chronic data.
The preliminary assess-
ment (Tentative value QS-
dw=350 µg/l) indicates 
that QSdw is probably not 
decisive in determining the 
overall quality standard.
3a. Classifi cation and labelling
Reference:
R53, Repr.cat. 3; R62  NCLASS
3b. Risk assessment in EU 
OMCTS is not listed in a priority list (as foreseen under Council Regulation (EEC) 
No 793/93 on the evaluation and control of the risks of existing substances).
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4. Physical and chemical properties 
Property Value: Ref.
Molecular formula C8H24O4Si4
Molecular weight 297
Vapour pressure [Pa] 140 EPI
Henry’s law constant [Pa m³/mol] 11855 EPI
Solubility in water [mg/l] 1) 0.02 = 20 µg/l
2) 0.005 = 5 µg/l 
1) IUCLID
2) EPI /experimental
Dissociation constant; pKa
5. Environmental Fate and Partitioning
Property Value: Ref.
Hydrolytic stability (DT50) 33 h      (pH 5; +25
oC)
69 h      (pH 7; +25oC) 
  0.56 h (pH 9; +25oC).
Dow Corning Corporation; 
fi nal report on hydrolyses 
test  (OECD 111); 7.10.2004 
(HES Study No 9931-102)
Photostability (DT50) (aqueous, sunlight, state pH) no experimental data available
Readily biodegradable (yes/no) no
Degradation in Water/sediment no experimental data available
Mineralization
Distribution in water / sediment systems no experimental data available
Degradation products relevant to the aquatic 
environment
Degrades hydrolytically to dimethyl-
silanediol, which is not expected to 
be toxic.
Partition co-effi cient; log KOW 1) 5.1 
2) 4.45
1) Chu 1987 cited in IUCLID
2) Brueggeman et al. 1984 
cited in IUCLID
Koc 1) 31 600 (measured) 
Calculated from log-
Kow = 4.45:
2) 5070
3) 5064
Calculated from log-
Kow = 5.1
2) 17 000
3) 17 022
4) 17 960
1) SLI Report 91-3-3698 
(1991) cited in IUCLID
2) EUSES
3) TGD: 0.81xlogKow + 
0.1
2) EUSES
3) 0.81xlogKow + 0.1 
(TGD Part III, ch. 4 table4)
4) EPI/ PCKOCWIN v1.66
BCF (fi sh) [l/kg] Measured: 
1) 14 261  
2) 12 400
Calculated from log-
Kow = 4.45: 
1) 1210
2) 1209
3) 533
Calculated from log-
Kow = 5.1
1) 4320
2) 4315
3) 1687
1) Fackler et. al. 1995
2) IUCLID
1) EUSES
2) logBCF = 0.85 x log-
Kow – 0.70 (TGD eq. 74)
3) EPI/BCFWIN v2.14
1) EUSES
2) logBCF = 0.85 x lo-
gKow – 0.70 (TGD eq. 74)
3) EPI/BCFWIN v2.14
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Property Value: Ref.
Solids-water partition coeffi cient in sediment[l/kg]
Solids-water partition coeffi cient in SPM [l/kg] Kp_susp = foc x Koc 
= 3160 (measured?) 
= 507   (logKow 4.45) 
= 1700 (logKow = 5.1) 
6. Effect Data (aquatic environment) 
Ecotoxicity data to aquatic organisms are  presented in Tables 1 and 2. 
7. Effect data (human health) 
Table 7.1
Value Study Safety factor Reference
ADI -
8. Calculation of Quality Standards
8.1 Quality Standards for Water
Freshwater
The data is shown in Annex I. Long term NOEC values are available for two troph-
ic levels: fi sh and invertebrates. For algae no reported NOEC values for long term 
tests are available. Therefore, the use of an assessment factor of 50 is appropriate. 
The lowest reported NOEC value is for fi sh (Oncorhynchus mykiss) and it is  4.4 µg/
l.  Fish are also the most sensitive organisms in the acute tests available. Therefore, 
the following EQS value is derived: 
AA-EQS = 4.4 µg/l / 50 = 0.088 µg/l ≈ 0.1 µg/l
Baltic sea
The QS for the Baltic sea is derived in accordance with the marine effects assess-
ment of the TGD. As there is no information on species relevant for the Baltic en-
vironment an  additional assessment factor of 10 is used and the following AA-
EQS is derived:
AA-EQS  = 0.01 µg/l 
Quality Standard Accounting for transient Concentration Peaks (MAC-QS)
The lowest EC50 value from short term tests is for Rainbow trout and it is 10 µg/l. 
The assessment factor of 100 is used and the MAC-QS value derived thus is equal 
to the AA-EQS:
 
MAC-QS = 10 µg/l / 100 = 0.1 µg/l
8.2 Quality Standard for Sediment
A tentative QS for sediment is calculated from the AA-EQS  using the equilibrium 
partitioning method. The default properties (fraction of organic carbon, wet and 
dry density) given in the TGD are used in the calculations.
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Koc values calculated with different equations give similar results (table 5). In IU-
CLID a Koc value of 31 600 has been cited from a SLI report. This is probably based 
on measured data. EQSsed is calculated with two calculated Koc values (EUSES 
from two measured logKow values of 4.45 and 5.1) and with the Koc value of 31 
600 l/kg. The respective Kp_susp values are  507, 1700 and 3160 l/kg (Kp_susp foc 
(0.1) x Koc). 
For substances with a logKow > 5 an extra assessment factor of 10 that takes into 
account  uptake via ingestion of sediment should be used. The use of the extra as-
sessment factor is considered justifi ed in the case of OMCTS.
This results in the following quality standards for sediment (dry weight):
1) logKow = 4.45 => Koc = 5070 l/kg
EQSsed (dry weight)  = Kp_susp (l/kg) x  AA-EQS (µg/l) 
   = 507 l/kg x  0.1 µg/l / AF(10) 
   = 5. 07 µg/kg
2) logKow = 5.1 => Koc = 17 000 l/kg
EQSsed (dry weight)  = Kp_susp (l/kg) x  AA-EQS (mg/l) 
   = 1700 x 0.1 µg/l / AF(10)
   = 17 µg/kg
3) Koc = 31 600 l/kg 
EQSsed (dry weight)  = Kp_susp (l/kg) x  AA-EQS (µg/l) 
   = 3160 l/kg x  0.1 µg/l / AF(10)
   = 31.6 µg/kg
The EQSsed based on the Koc value of 31 000 l/kg is recommended. The value is 
supported by the PNEC value derived from the sediment test  and thus an ES-
Qsed. value of 31.6 µg/kg is proposed.
Sediment tests: 
Effects in sediment spiked with OMCTS have been reported for midge larvae 
(Chironomus tentants). NOEC values of 120 mg/kg were reported (SLI Report 
91-3-3698 and SLI report 91-7-3813). If an assessment factor of 1000 is used a 
PNECsed. of 120 µg/kg is derived. The use of an assessment factor of 1000 is justifi ed 
as the substance is very bioaccumulable and only one sediment test conducted on 
Chironomus tentans is available.   
8.3 Secondary Poisoning of Top Predators
OMCTS is liable to bioaccumulate. Therefore, it is necessary to derive a spesifi c 
QS in relation to secondary poisoning.  There are no results from chronic dietary 
or oral exposure  on mammals or birds available.  Neither are there LC50 values 
from dietary studies on birds available. The NOEL of 100 mg/kg b.w. from a 14-
day gavage test on rats can be used to preliminarily assess the risk of OMCTS to 
top predators. Using the conversion factor of 20 and the AForal of 3000 (EC50birds) 
or 300 (NOEC 28 days, mammal) the following tentative PNECoral values van be 
derived: 
1) PNECoral = 100 mg/kg b.w. day  x 20 kg b.w. day/kg food / 3000 = 0.67 mg/kg 
food
2) PNECoral = 100 mg/kg b.w. day x 20 kg b.w. day / kg food / 300 = 6.67 mg/kg 
food
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According to TGD it is assumed that top predators prey 100 % on the aquatic or-
ganisms. Therefore, the level of OMCTS in fi sh may not exceed  the PNECoral val-
ue. The average of the two measured BCF values (14 261 + 12 400 /2 = 13 331) can 
be used to estimate the corresponding concentrations in water:
 
1) 0.67 mg/kg / 13 331 = 0.05 µg/l 
2) 6.67 mg/kg / 13 331 = 0.5 µg/l
The preliminary values indicate that secondary poisoning can be the decisive pro-
tection objective in setting an QS for OMCTS.  
8.4 QS referring to food uptake by Humans
OMCTS is liable to bioaccumulate and it is classifi ed Repr.cat. 3; R62. Therefore, it 
is necessary to derive a spesifi c QS in relation to food uptake by humans.  No ADI-
value for humans is available. Neither is it in the scope of this work to set ADI-val-
ues. No results from chronic dietary tests on mammals are available. However, us-
ing the NOEL value from the 14-day rat test (100 mg/kg b.w. day) a preliminary 
assessment can be performed:   
The assessment factor of 100 is used to extrapolate from animal to human. This cor-
responds to 70 mg/day for a person with 70 kg body weight. In the TGD it is sug-
gested that the threshold level may not be exceeded by more than 10 % by con-
sumption of food originating from aquatic sources.  The average fi sh consumption 
of a EU citizen is 115 g/day. Thus 115 g of fi sh may not contain more than 7 mg of 
OMCTS, that is 8.7 x 7 = 61 mg/kg fi sh.
The BCF value of 13 331 can be used. Therefore, the following QS for food uptake 
by man is derived: 
QS-food uptake by man =  61 mg/kg / 13 331 l/kg = 4.5 µg/l 
The derived values is of the same order as the AA-EQS values. Therefore, the  pre-
liminary assessment indicates that food uptake by man can be the decisive protec-
tion objective in setting the overall QS.  
8.5 QS for drinking water abstraction
As no ADI-value is available it is not possible to derive a QSdw. 
Using the NOEL value from the 14-day rat test (100 mg/kg b.w. day) a preliminary 
assessment can be performed:   
The assessment factor of 100 is used to extrapolate from animal to human. This cor-
responds to 70 mg/day for a person with 70 kg body weight. The quality standard 
for drinking water is calculated with the provision that uptake by drinking wa-
ter should not exceed 10 % of the threshold level for humans. According to TGD 
the uptake of drinking water is 2l/day. Therefore, the following provisional quali-
ty standard is derived: 
QSdw = 0.1 x 70 mg/day / 2L = 0.35 mg/l 
The assessment indicates that QSdw is probably not decisive in determining the 
overall quality standard.
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110 Table 1. Short term toxicity data on OMCTS. 
Scientifi c Name Common Name Endpoint Effect Test 
conditions 
Test
Duration, 
days
Concentra-
tion µg/l
Master Reference Reference in 
Master reference 
Quality in 
master 
reference
Algae
Anabaena fl os-aquae EC50 > 2000* IUCLID Firmin et al. 1984
Selenastrum capricornutum EC50 > 2000* IUCLID Firmin et al. 1984
Invertebrate
Daphnia magna Water fl ea EC50 Immobilisation 2 > 15* Sousa et al. 1995
(AQ16736)
C
Mysiodopsis bahia Mysid EC50 Immobilisation 4 > 9.1* Sousa et al. 1995
(AQ16736)
Fish
Oncorhynchus mykiss Rainbow trout LC50 Mortality 14 10* Sousa et al. 1995
(AQ16736)
C
Cyprinodon variegatus Sheepshead minnow LC50 Mortality 14 > 6.3* Sousa et al. 1995
(AQ16736)
*Solubility of OMCTS in water is 5-20 µg/l. Therefore, the test concentration might be above the water solubility. 
Table 2. Long term toxicity data on OMCTS. 
Scientifi c Name Common Name Criterion Effect / Endpoint Test conditions Test 
Dura-
tion, 
days
Concen-
tration 
ug/l
Master 
refer-
ence
Reference 
in master 
reference
Quality
in master
reference
Algae
Selenastrum capricornutum NOEC Growth of algae at 
max. solubility (22 
µg/l) decreased by 18 
% compared with the 
control group. 
During the test the concentration of 
testsubstance dropped under the de-
tection limit (1 µg/l). The test sub-
stance could not evaporate (closed 
system). It could be supposed that 
the testsubstance may be adsorbed 
at the algae and walls.
4 < 22* IUCLID SLI Report 90-3-
3271, SLI Study 
12023.1288.6104.115 
(1990) 
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Scientifi c Name Common Name Criterion Effect / Endpoint Test conditions Test 
Dura-
tion, 
days
Concen-
tration 
ug/l
Master 
refer-
ence
Reference 
in master 
reference
Quality
in master
reference
Invertebrate
Daphnia magna Water fl ea NOEC reproduction TSCA guidelines; life-cycle test 21 7.9* Sousa et al. 
1995
(AQ16736)
Sousa et al. 1995 C
Americamysis bahia Opossum shrimp NOEC ITX 14 9* Sousa et al. 
1995
(AQ16736)
Sousa et al. 1995 C
Chironomus tentans Midge NOEC MOR 14 15* AQ13572 Suzuki and Harada 
1963
C
Chironomus tentans Midge NOEC GRO 14 15* AQ13752 Kent et al. 1994 C
Fish
Oncorhynchus mykiss Rainbow trout NOEC embryo viability, 
hatching success, larval 
survival, growth
TSCA guidelines, early life-stage 
study. Flow through system main-
taining consistent exposure conc. 
Delivery and exposure champers 
with no air/water interface. 
93 4.4 Sousa et al 1995. 
* Solubility of OMCTS in water is 5-20 µg/l. Therefore, the test concentration might by above the water solubility. 
Table 3. BCF values for OMCTS. 
Scientifi c Name Common Name Test conditions Test Dura-
tion, days
Concentration ug/l BCF 
Mean
Master refer-
ence
Reference 
in master 
reference
Quality 
in master 
reference
Pimephales promelas Fathead minnow 28 0.16 14 261 AQ8722 Fackler et al. 1995 C
Pimephales promelas Fathead minnow closed fl ow-through system, C14 28 0.23 12 400 IUCLID Springborn Laborato-
ries Inc. 1991
Table 2. Long term toxicity data on OMCTS. (Continued) 
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Annex 16. 1,3-Dihydroxybenzene (Resarcinol)
1. Identity of Substance
Name: 1,3-dihydroxybenzene; 3-hydroxyphenol; 
Resorcinol
CAS-Number: 108-46-3
Classifi cation under WFD proposed NPS
2. Proposed Quality Standards
2.1 Overall Quality Standards
Ecosystem Quality Standard Comment:
AA-EQS  0.25 µg/l
2.2 Specifi c Quality Standards
Protection Objective Quality Standard Comment:
AA-EQS Pelagic community  (freshwater) 0.25 µg/l See section 8.1. 
AA-EQS, Pelagic community, Baltic sea 0.025 µg/l See section 8.1.
MAC-QS Pelagic community (freshwater) 2.5 µg/l See section 8.1.
Benthic community  (freshwater  sediment) Not required LogKow < 3
Predators  (secondary poisoning) Not required. LogKow < 3
Food uptake by man Not required. LogKow < 3
Drinking water abstraction 7900 µg/l Tentative value. See 
section 8.5
3a. Classifi cation and labelling
Reference:
Xn; R22  Xi; R36/38  N; R50 NCLASS
3b. Risk assessment in EU
Resorcinol is not listed in a priority list (as foreseen under Council Regulation 
(EEC) No 793/93 on the evaluation and control of the risks of existing substances).
4. Physical and chemical properties 
Property Value: Ref.
Molecular formula C6H4(OH)2
Molecular weight 110
Vapour pressure [Pa] 0.027 (25 oC)
Henry’s law constant 
[Pa m³/mol]
no data available
Solubility in water 1400 g/l (20 oC)
55 g/l (pH 4.4; 20 oC)
IUCLID
Dissociation constant; pKa 9.7 ; 9.81 IUCLID
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5. Environmental Fate and Partitioning
Property Value: Ref.
Hydrolytic stability (DT50) no experimental data available
Photostability (DT50) (aqueous, sunlight, state pH) no experimental data available
Readily biodegradable (yes/no) Yes. Degrades 67 % by BOD in MITI I test. MITI 1992
Degradation in Water/sediment no experimental data available
Mineralization no experimental data available
Distribution in water / sediment systems no experimental data available
Degradation products relevant to the aquatic en-
vironment
no data available
Partition co-effi cient; log KOW 0.79 – 0.97 IUCLID
Koc 10.36 IUCLID 
BCF (fi sh) [l/kg] no experimental data available
Solids-water partition coeffi cient in sediment[l/kg] no experimental data available
Solids-water partition coeffi cient in SPM [l/kg] no experimental data available
6. Effect Data (aquatic environment) 
Acute and chronic  toxicity to aquatic organisms
For acute and chronic  toxicity to aquatic organisms see Tables 1 and 2.  
Mammal and/or  bird oral toxicity data relevant for the assessment of non compart-
ment specifi c effects relevant for the food chain (secondary poisoning)
Type of study Species, test result Ref.
9-day gavage test; rat NOEL = 260 mg/kg b.w. BUA 99 
9-day gavage test; mouse NOEL = 225 mg/kg b.w. BUA 99
Information on Endocrine Disrupting Potential
Comment Reference
In the Community Strategy for Endocrine Disrupters Resorcinol was identifi ed as a potential endo-
crine disrupter (COM(2001)262) and  was selected for in-depth evaluation (WRc 2002). Further 
testing is needed. 
COM(2001)262
WRc 2002
7. Effect data (human health) 
Value Study Safety factor Reference
ADI -
8. Calculation of Quality Standards
8.1 Quality Standards for Water
Freshwater
No chronic NOEC values were available for Resorcinol. The LOEC values obtained 
from long term tests on fi sh cannot be used as the effect percentage is not known. 
Therefore acute EC50 values are used and the assessment factor of 1000 is justi-
fi ed. Daphnia Magna is the be the most sensitive species tested: the lowest report-
ed EC50 value is 0,25 mg/l. Therefore the following EQS value is derived: 
0.25 mg/l / 1000 = 0.25 µg/l
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Baltic sea
The QS for the Baltic sea is derived in accordance with the marine effects assess-
ment of the TGD. As there is no information on species relevant for the Baltic en-
vironment an  additional assessment factor of 10 is used and the following AA-
EQS is derived:
EQSBaltic sea = 0.025 µg/l
Quality Standard Accounting for transient Concentration Peaks (MAC-QS)
The lowest EC50 value from short term tests is for Daphnia Magna  and is 0.25 mg/l. 
The assessment factor of 100 is used, and the following MAC-QS is derived: 
MAC-QS = 0.25 mg/l / 100 = 2.5 µg/l
8.2 Quality Standard for Sediment
Not required. 
8.3 Secondary Poisoning of Top Predators
Not required.
8.4 QS referring to food uptake by Humans
Not required.
8.5 QS for drinking water abstraction
The NOEL value of 225 mg/kg b.w. from the 90-day mouse test can be used to de-
rive a tentative  QS for drinking water abstraction. The assessment factor of 100 is 
used to extrapolate from animals to humans. This corresponds to  157.5 mg/day for 
a person with 70 kg body weight. The tentative quality standard for drinking water 
is calculated with the provision that uptake by drinking water should not exceed 
10 % of the threshold level for humans. According to TGD the uptake of drinking 
water is 2l/day. Therefore, the following provisional quality standard is derived: 
QSdw =0.1 x 157.5 mg/day / 2 l = 7.9 mg/l
The tentative value indicates that the EQSaquatic is suffi cient to protect also hu-
mans exposed via consumption of water.
ANNEX 16/3
 . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
115
The Finnish  Environm
ent 749 
Table 1. Short term tests for 1,3-dihydroxybenzene.
Scientifi c Name Common Name criterion Endpoint 
/ Effect
Effect Measurement, 
trend, test conditions
Test 
Duration, 
hours
Concentra-
tion mg/l
Master 
Reference
Reference in 
Master Reference
Quality in 
master 
reference
Algae
Phaeodactylum tricornutum Diatom NR POP SW; TS:F 3 d 1.1 AQ11882 Florence & Stauber 1986 M
Chlorella pyrenoidosa Green algae NR POP TS:F 4 d 1.1 AQ12971 Stauber & Florence 1987 M
Scenedesmus quadricauda Green algae NR POP TS: F, resorcinol 4 d 60 AQ607 Bringmann & Kuhn 1969 M
Dunaliella salina Green algae NR BCM TS: F 0.5 110 AQ7686 Stom 1977 M
Dunaliella salina Green algae NR CEL TS: F 3 1650 AQ7686 Stom 1977 M
Chlamydomonas reinhardtii Green algae NR BEH TS:F 15 min 2750 AQ14483 Stom & Roth 1981 I
Dunaliella salina Green algae NR CEL TS: F 0.25 4510 AQ7686 Stom 1977 M
Dunaliella salina Green algae NR BEH TS:F 15 min 5500 AQ14483 Stom & Roth 1981 I
Cyclotella cryptica Diatom NR BCM TS:F 3 11   - 1100 AQ14483 Stom & Roth 1981 I
Chlorococcum macrostigma-
tum
Green algae NR ITX TS: F; resorcinol 24 11   - 11000 AQ3555 Vodenicharov et al. 1987 M
Chlorococcum vacuolatum Green algae NR ITX TS: F; resorcinol 24 11   - 11000 AQ3555 Vodenicharov et al. 1987 M
Hypnomonas sp. Algae NR ITX TS: F; resorcinol 24 11 - 11000 AQ3555 Vodenicharov et al. 1987 M
Chlorella pyrenoidosa Green algae NR BCM TS:F 1-3 d 50 - 3000 AQ2232 Huang & Gloyna 1967 M
Aquatic plants
Elodea canadensis Waterweed EC50 POP TS:F 9 days 143 AQ14483 Stom & Roth 1981 M
Lemna minor Duckweed EC50 POP TS:F 12 days 165 AQ14483 Stom & Roth 1981 M
Invertebrate
Daphnia magna Water fl ea LC50 MOR TS: F,R 96 0.25 Ewell et al. 1986 
AQ11951
C
Daphnia pulex Water fl ea LC50 MOR TS; F 96 0.9 AQ6256 Trabalka & Burch 1978 M
Daphnia magna Water fl ea LOEC immobilisa-
tion
0.9 Bringmann & 
Kühn 1959
Palaemonetes pugio Daggerblade grass 
shrimp
LC50 MOR 96 42 AQ2965 Curtis & Ward, 1981 M
Palaemonetes pugio Daggerblade grass 
shrimp
LC50 MOR SW 96 42 AQ875 Curtis et al. 1979 M
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Scientifi c Name Common Name criterion Endpoint 
/ Effect
Effect Measurement, 
trend, test conditions
Test 
Duration, 
hours
Concentra-
tion mg/l
Master 
Reference
Reference in 
Master Reference
Quality in 
master 
reference
Crangon septemspinosa Bay shrimp, Sand 
shrimp
LC50 MOR SW 96 56 AQ5810 McLeese et al. 1979 M
Palaemonetes pugio Daggerblade grass 
shrimp
LC50 MOR SW 48 78 AQ875 Curtis et al. 1979 M
Asellus intermedius Aquatic sowbug LC50 MOR TS: F,R 96 100 AQ11951 Ewell et al. 1986 C
Lumbriculus variegatus Oligochaete, worm LC50 MOR TS: F,R 96 100 AQ11951 Ewell et al. 1986 C
Helisoma trivolvis Ramshorn snail LC50 MOR TS: F,R 96 100 AQ11951 Ewell et al. 1986 C
Gammarus fasciatus Scud LC50 MOR TS: F,R 96 100 AQ11951 Ewell et al. 1986 C
Dugesia tigrina Turbellarian, fl at-
worm
LC50 MOR TS: F,R 96 100 AQ11951 Ewell et al. 1986 C
Daphnia pulicaria Water fl ea LC50 MOR 48 100 AQ569 DeGraeve et al. 1980 M
Palaemonetes pugio Daggerblade grass 
shrimp
LC50 MOR SW 24 170 AQ875 Curtis et al. 1979 M
Fish x
Pimephales promelas Fathead minnow LC50 MOR TS: F,R 96 40 AQ11951 Ewell et al. 1986 C
Pimephales promelas Fathead minnow LC50 MOR 96 50 AQ5735 Curtis et al. 1978 M
Pimephales promelas Fathead minnow LC50 MOR 96 53 AQ875 Curtis et al. 1979 C
Pimephales promelas Fathead minnow LC50 MOR 96 57 AQ5735 Curtis et al. 1978 M
Pimephales promelas Fathead minnow LC50 MOR 96 60 AQ2965 Curtis & Ward, 1981 C
Pimephales promelas Fathead minnow LC50 MOR 48 73 AQ5735 Curtis et al. 1978 M
Pimephales promelas Fathead minnow LC50 MOR 48 73 AQ875 Curtis et al. 1979 C
Lepidocephalichthyes guntea Fish LC50 MOR INC 96 73 AQ19085 Sangli & Kanabur 1998 C
Lepidocephalichthyes guntea Fish LC50 MOR INC 72 75 AQ19085 Sangli & Kanabur 1998 C
Lepidocephalichthyes guntea Fish LC50 MOR INC 48 77 AQ19085 Sangli & Kanabur 1998 C
Lepidocephalichthyes guntea Fish LC50 MOR INC 24 80 AQ19085 Sangli & Kanabur 1998 C
Pimephales promelas Fathead minnow LC50 MOR 24 89 AQ5735 Curtis et al. 1978 M
Pimephales promelas Fathead minnow LC50 MOR 24 89 AQ875 Curtis et al. 1979 C
Table 1. Short term tests for 1,3-dihydroxybenzene. (Continued)
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Scientifi c Name Common Name criterion Endpoint 
/ Effect
Effect Measurement, 
trend, test conditions
Test 
Duration, 
hours
Concentra-
tion mg/l
Master 
Reference
Reference in 
Master Reference
Quality in 
master 
reference
Pimephales promelas Fathead minnow LC50 MOR INC; TS:F 96 100 AQ59196 Bergman & Anderson 
1977
M
Pimephales promelas Fathead minnow LC50 MOR 96 100 AQ569 DeGraeve et al. 1980 C
Oncorhynchus mykiss Rainbow trout LC50 MOR 96 100 AQ569 DeGraeve et al. 1980 M
Danio rerio Zebra danio LC50 MOR TS: F, >=99 % 7 days 262 AQ2852 Van Leeuwen et al 1990 C
Oncorhynchus mykiss Rainbow trout LC50 MOR TS: F, >=99 % PU 60 days 320 AQ2852 Van Leeuwen et al 1990 C
Table 2. Long term tests for 1,3-dihydroxybenzene.
Scientifi c Name Common Name Criterion Endpoint/ 
Effect
Test conditions etc. Test 
Duration, 
days
Concentration 
mg/l
Master Reference Quality in 
AQ
Fish
Oncorhynchus mykiss Rainbow trout LOEC mortality TS: F, >=99 %; nom. conc. 
*lowest concentration tested.  
60 320* Van Leeuwen et al. 1990
(cited in AQ2852)
C
Oncorhynchus mykiss Rainbow trout LOEC NOC TS: F, >=99 %;  nom. conc. 
*lowest concentration tested.  
60 320* Van Leeuwen et al. 1990
(cited in AQ2852
C
Oncorhynchus mykiss Rainbow trout LOEC Growth; 
lenght
GGRO, lenght; TS: F, >=99 
% ; nom. conc. *lowest con-
centration tested.  
60 100* Van Leeuwen et al. 1990
(cited in AQ2852
C
Oncorhynchus mykiss Rainbow trout LOEC Growth; 
weight
GGRO, weight; TS: F, >=99 
%; nom. conc. *lowest con-
centration tested.  
60 32* Van Leeuwen et al. 1990
(cited in AQ2852
C
*The LOEC values are not used in the assessment
Table 1. Short term tests for 1,3-dihydroxybenzene. (Continued)
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Annex 17. 2-bromo-2-nitropropane-1,3-diol (Bronopol)
1. Identity of Substance
Name: 2-bromo-2-nitropropane-1,3-diol; Bronopol
CAS-Number: 52-51-7
Classifi cation under WFD proposed NPS in Finland
2.. Proposed Quality Standards
2.1 Overall Quality Standards
Ecosystem Quality Standard Comment:
AA-EQS  4 µg/l
2.2 Specifi c Quality Standards
Protection Objective Quality Standard Comment:
AA-EQS Pelagic community 
(freshwater)
4 µg/l PNECaquatic=4µg/l in SYKE Statements 
for Bronopol containing slimicides. 
MAC-QS Pelagic community (freshwater) -
Baltic sea AA-EQS 0.4 µg/l 
Benthic community 
(freshwater  sediment)
Not required. logKow < 3.
Predators 
(secondary poisoning)
Not required. logKow < 3.
Food uptake by man Not required. logKow < 3.
Drinking water abstraction 280 µg/l Tentative assessment based on a NOEL value 
of 8 mg/kg/day. See section 8.5.
3a. Classifi cation and labelling
Reference:
Xn; R21/22  Xi; R37/38-41  N; R50 NCLASS
3b. Risk assessment in EU 
The substance has been notifi ed as an biocide under the Biocide Products Direc-
tive (98/8/EC).
Bronopol is not listed in a priority list (as foreseen under Council Regulation (EEC) 
No 793/93 on the evaluation and control of the risks of existing substances). IU-
CLID report is not available. 
The ecotoxicological risks of Bronopol when used as a slimicide have been evalu-
ated in SYKE as  part of the national prior authorisation process. 
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4. Physical and chemical properties 
Property Value: Ref.
Molecular formula C3H6O4NBr
Molecular weight 200
Vapour pressure [Pa] 1) 0.00168 (20oC)
2) 0.0017
1) Nurmi 1996
2) EPI / experimental
Henry’s law constant [Pa m³/mol] no data available
Solubility in water [mg/l] 1) 28 % w/v (22-25oC)
2) 250 000
1) Nurmi 1996
2) EPI /experimental
Dissociation constant; pKa no data available
5. Environmental Fate and Partitioning
Property Value: Ref.
Hydrolytic stability (DT50) < 1 a (pH 4)
< 1 d (pH 7, pH 9)
Seppälä 1997
Photolysis in water  (DT50) 24.3 h (contimuos illumination 450 W/m
2; 
pH 2, 25oC
Readily biodegradable (yes/no) No. Nurmi 1996, Seppälä 1997
Degradation in Water/sediment No experimental data available. Nurmi 1996
Mineralization No experimental data available.
Distribution in water / sediment systems No experimental data available.
Degradation products relevant to the 
aquatic environment
Possible hydrolyses products: 
bromonitroethanol; 
2-hydroxymethyl-2-nitro-1,3-propanediol
Nurmi 1996
Partition co-effi cient; log KOW 0.18 Nurmi 1996
Koc 37 - 1416 Nurmi 1996
BCF (fi sh) [l/kg] no experimental data available
Solids-water partition coeffi cient in 
sediment[l/kg]
no experimental data available
Solids-water partition coeffi cient in 
SPM [l/kg]
no experimental data available
6. Effect Data (aquatic environment) 
Acute and chronic  toxicity to aquatic organisms
Ecotoxicity data to aquatic organisms are presented in Tables 1 and 2. 
Mammal and/or  bird oral toxicity data relevant for the assessment of non compart-
ment specifi c effects relevant for the food chain (secondary poisoning)
Type of study Species, test result Ref.
Subchronic test on dog NOEL= 8mg/kg/vrk STTV statement 
25.8.1997
 7. Effect data (human health) 
Value Study Safety factor Reference
ADI -
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8. Calculation of Quality Standards
8.1 Quality Standards for Water
Freshwater
The data is shown in Tables 1 and 2. There are NOEC values from long term tests 
available for three trophic levels. Therefore, the use of an assessment factor of 10 
is justifi ed. Algae are clearly the most sensitive species in both long term and acute 
tests. The NOEC value of 40 µg/l for Scenedesmus subspicatus is selected as the test 
The following EQS values is derived:
AA-EQSaquatic = 40 µg/l /10 = 4 µg/l
Baltic sea
The QS for the Baltic sea is derived in accordance with the marine effects assess-
ment of the TGD. As there is no information on species relevant for the Baltic en-
vironment an  additional assessment factor of 10 is used and the following AA-
EQS is derived:
AA-EQSBaltic sea = 0.4 µg/l
Quality Standard Accounting for transient Concentration Peaks (MAC-QS)
The lowest EC50 value from short term tests is for Scenedesmus subspicatus and it 
is 0.05 mg/l.  If the assessment factor of 100 is used, a  MAC-QS of 0.5 µg/l is de-
rived. This is, however, smaller than the AA-EQS. Therefore, no MAC value is de-
rived at this stage.  
8.2 Quality Standard for Sediment
Not required.  
8.3 Secondary Poisoning of Top Predators
Not required. 
8.4 QS referring to food uptake by Humans
Not required.
8.5 QS for drinking water abstraction
As no ADI value is available it is not possible to derive a QSdw. Neither is it in the 
scope of this work to derive ADI values for humans. A tentative assessment can 
be done by using the NOEL value of 8 mg/kg/day from a chronic test on dogs. An 
extrapolation factor of 100 is used to derive from animal to human. Thus a thresh-
old level of 0.08 mg/kg b.w./day is obtained. Uptake by drinking water should not 
exceed 10 % of the threshold level for humans. According to TGD the uptake of 
drinking water is 2l/day. Therefore, the following provisional quality standard is 
derived:
 
QSdw = 0.1 x 0.08 [mg.kg b.w.-1.day-1] x 70 [kg]  /  2 [l.day-1] = 280 µg/l
The tentative assessment indicates that the AA-EQS derived for the pelagic com-
munity is probably protective for humans exposed through drinking water. 
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Table 1. Short term tests for bronopol.  
Scientifi c Name Common Name Criterion Effect Effect Measurement Test 
Duration, 
hours
Concentration1 
Mean, mg/l
Master 
Reference
Reference in
Master Reference
Quality 
in master 
refeence
Algae
Scenedesmus subspicatus EC50 growth rate OECD 201. static. TS: Bronopol, 99.8 
%, nom. conc. 
3 0.05 Nurmi 1996 Leopold 1991 1
Invertebrate
Crassostrea gigas Pacifi c oyster EC50 ITX IMBL; SW; 48 0.78 AQ344 US EPA 2000 M
Daphnia magna Water fl ea EC50 acute tox-
icity
nom. static. test substance: Myacide 
BT. Test substance not specifi ed
48 1.4 Nurmi 1996 Williams & Thomp-
son 1981
2
Daphnia magna Water fl ea EC50 ITX IMBL;TS: F 48 1.6 AQ344 US EPA 2000 M
Americamysis bahia Opossum shrimp LC50 MOR MORT; SW; TS:F 96 5.9 AQ344 US EPA 2000 M
Fish
Oncorhynchus mykiss Rainbow trout LC50 MOR MORT; TS:F 96 20 AQ344 US EPA 2000 I
Lepomis macrochirus Bluegill sunfi sh LC50 MORT Flow-through.meas.conc. TS: F 96 36 Nurmi 1996 Hill 1984b 2
Lepomis macrochirus Bluegill LC50 MOR MORT; TS: F 96 36 AQ344 US EPA 2000 M
Salmo gairdneri Rainbow trout LC50 MORT Flow-through.meas.conc. 96 41 Nurmi 1996 Hill 1984a 2
Oncorhynchus mykiss Rainbow trout LC50 MOR MORT; TS:F 96 42 AQ344 US EPA 2000 M
Cyrpinodon variegatus Sheepshead minnow LC50 MORT Flow-through.meas.conc. 96 58 Nurmi 1996 Hill 1984c 2
Cyprinodon variegatus Sheepshead minnow LC50 MOR MORT; SW; TS:F 96 59 AQ344 US EPA 2000 M
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Table 2. Long term tests for bronopol. 
Scientifi c Name Common 
Name
End-
point
Effect Test conditions Test 
Duration, 
days
Concentration1 
Mean, mg/l
Master
Reference
Reference in 
Master Reference
Quality 
in master 
reference
Algae
Scenedesmus subspicatus NOEC growth OECD 201; static; TS: Bronopol, 99.8 
%, nom. conc. (Note: in the report the 
value 0.0032 mg/l has been given. This 
has later been corrected to the value 
0.01 mg/l due to corrected statistical 
calculation)
3 0.01 Nurmi 1996 Leopold 1991 1
Selenastrum capricornutum NOEC growth OECD 201. static. nom. conc. 4 0.01 Seppälä 1997 Mallet 1994 1
Scenedesmus subspicatus NOEC growth OECD 201; GLP including quality assur-
ance statement; meas.conc.
3 0.04 Knoll Microcheck 
1998
The PNEC 
value given 
in the SYKE 
statements on 
Bronopol use 
this value. 
Scenedesmus subspicatus NOEC growth OECD 201. static. nom. conc. 4 0.1 Seppälä 1997 Mallet 1994 1
Chlorella vulgaris NOEC growth OECD 201. static. nom. conc. 3 0.32 Seppälä 1997 Mallet 1994 1
Invertebrate
Daphnia Magna Water fl ea NOEC reprod. estimated from initial conc. fl ow-
through. OECD 202. 
21 < 0.27 Nurmi 1996 Bogers 1992 1/2
Daphnia Magna Water fl ea NOEC reprod. OECD 202. Flow-through. Test mate-
rial: Myacide S1 (20 % bronopol), re-
sults as meas. conc. of bronopol
22 0.43 Nurmi 1996 Bogers 1994 1/2
Fish
Oncorhynchus mykiss Rainbow trout NOEC Cont. fl ow-through. Based on OECD 
210. Meas. conc.
49 1.9 Seppälä 1997 Mallet 1996 1
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Annex 18. 4-chloro-3-methylphenol
1. Identity of Substance
Name: 4-chloro-3-methylphenol
CAS-Number: 59-50-7
Classifi cation under WFD proposed NPS
2. Proposed Quality Standards
2.1 Overall Quality Standards
Ecosystem Quality Standard Comment:
AA-EQS  9 µg/l
2.2 Specifi c Quality Standards
Protection Objective Quality Standard Comment:
AA-EQS Pelagic community 
(freshwater)
9 µg/l See section 8.1.
AA-EQS, Pelagic community, Baltic sea 0.9 µg/l See section 8.1.
MAC-QS Pelagic community (freshwater) 9 µg/l See section 8.1.
Benthic community 
(freshwater  sediment)
43 -  1041 µg/kg Tentative standard based on esti-
mated Kp value and EP-method. 
See section 8.2.
Predators 
(secondary poisoning)
Not required. BCF < 100. 
Food uptake by man Not required. BCF < 100. 
Drinking water abstraction Required, but not possible due to lack 
of ADI value for humans. 
The tentative assessment indi-
cates that the AA-EQS for the pe-
lagic community is probably al-
so protective for humans exposed 
through drinking water. See sec-
tion 8.5
3a. Classifi cation and labelling
Reference
Xn; R21/22  Xi; R41  R43  N; R50 NCLASS
3b. Risk assessment in EU 
4-chloro-3-methylphenol is not listed in a priority list (as forseen under Council 
Regulation (EEC) No 793/93 on the evaluation and control of the risks of existing 
substances.).
4-chloro-3-methylphenol has been notifi ed as a biocide under the Biocide Prod-
ucts Directive (98/8/EC).  
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4. Physical and chemical properties 
Property Value: Ref.
Molecular formula C7H7ClO
Molecular weight 142.59
Vapour pressure [Pa] 8 (20oC) IUCLID & BUA 135
Henry’s law constant [Pa m³/mol] 0.28 – 0.32 (20oC) BUA 135 / calculated
Solubility in water [mg/l] 3600 (20oC, pH 6.5)
3900 (20oC)
4000 (25oC, pH 5.1)
5600 (23oC, pH 5.6)
IUCLID & BUA 135
Dissociation constant; pKa 9.43 – 9.62 BUA 135
5. Environmental Fate and Partitioning
Property Value: Ref.
Hydrolytic stability (DT50) no experimental data available
Photostability (DT50) no experimental data available
Readily biodegradable (yes/no) No. = 0 % by BOD in  MITI I test MITI 1992
Degradation in Water/sediment no experimental data available
Mineralization no experimental data available
Distribution in water / sediment systems no experimental data available
Degradation products relevant to the 
aquatic environment
no data available
Partition co-effi cient; log KOW 3 IUCLID 
Koc calculated from logKow 
3.1: 
1) 1157 
calculated from WS= 
3.6 g/l
2) 48
3) 339
4) 718
1) logKow = 0.544logKow + 
1.377 (Kenaga  Goring 1980 cited 
in BUA 135
2) logKoc = 3.64 – 0.55 (log-
WS) (Kenaga  Goring 1980 cited in 
BUA 135)
3) EUSES
4) EPI / PCKOCWIN v.166)
BCF (fi sh) [l/kg] 5.5 – 11
6.7 - 13
MITI 1992
Solids-water partition coeffi cient in 
sediment[l/kg]
Solids-water partition coeffi cient in SPM 
[l/kg]
kp = foc(0.1)xKoc =
4.8 - 1157
6. Effect Data (aquatic environment) 
Ecotoxicity data to aquatic organisms are presented in Tables 1 and 2.
 
Mammal and/or  bird oral toxicity data relevant for the assessment of non compart-
ment specifi c effects relevant for the food chain (secondary poisoning)
Type of study Species, test result Ref.
OECD 414 ”Teratogenity”; (15 days) test 
on rat; GLP
NOAEL = 30 mg/kg b.w. Bayer AG data cited in IUCLID
Repeated dose toxicity, 3 months test on rat NOAEL = 11 mg/kg b.w. Bayer AG data cited in IUCLID
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7. Effect data (human health) 
Value Study Safety factor Reference
ADI - - - -
Information on Endocrine Disrupting Potential
Comment Reference
Potential endocrine disrupter COM(2001)262)table2
8. Calculation of Quality Standards
8.1 Quality Standards for Water
Freshwater
The data for 4-chloro-3-methylphenol are shown in Annex 1. NOEC values from 
long term tests are available for algae and Daphnia magna. However, in the short 
term tests the most sensitive species are fi sh. The lowest LC50 value reported for 
fi sh is 0.917 mg/l, which is lower than the reported NOEC values. Therefore, an as-
sessment factor of 100 is applied on this LC50 value:
AA-EQS  = 0.917 mg/l / 100 = 9.17 µg/L ≈ 9 µg/L
Baltic sea
The QS for the Baltic sea is derived in accordance with the marine effects assess-
ment of the TGD. As there is no information on species relevant for the Baltic en-
vironment an  additional assessment factor of 10 is used and the following AA-
EQS is derived:
AA-EQS  = 9.17 µg/l / 10 = 0.9 µg/l 
Quality Standard Accounting for transient Concentration Peaks (MAC-QS)
The lowest EC50 value from short term tests is for fi sh and it is 0.917 mg/l.  The as-
sessment factor of 100 is used, and the following MAC-QS is derived: 
MAC-QS =  0.917 mg/l / 100 = 9.17 µg/L ≈ 9 µg/L
8.2 Quality Standard for Sediment
No experimental Koc or Kp values are available.  Estimated Koc-values range from 
48 to 1157. An tentative EQS-sediment values is estimated with the EP-method us-
ing the lowest and highest Koc values: 
1. Koc = 48 l/kg => Kp = 4.8 l/kg
EQS-sediment = Kp x AA-EQS = 4.8 l/kg x 9 µg/l =  43.2 µg/kg
2. Koc = 1157 l/kg => Kp = 115.7 l/kg
EQS-sediment = Kp x AA-EQS = 115.7 l/kg x 9 µg/l = 1041.3 µg/kg
8.3 Secondary Poisoning of Top Predators
Not required. 
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8.4 QS referring to food uptake by Humans
Not required. 
8.5 QS for drinking water abstraction
It is not possible to derive an QSdw value for humans, as no ADI value is availa-
ble. Neither is it in the scope of this work to derive such values. However, a tenta-
tive assessment is performed on the basis of the NOAEL values from repeated dose 
toxicity and teratogenity toxicity tests cited in IUCLID. The lowest value reported, 
11 mg/kg b.w./day from a 3 months rat test is used. The assessment factor of 100 
is used to extrapolate from animals to humans. Thus a threshold level of 0.11 mg/
kg b.w./day is derived. Uptake by drinking water should not exceed 10 % of the 
threshold level for humans. According to TGD the uptake of drinking water is 2 L/
day. Therefore, the following provisional quality standard is derived: 
QSdw = 0.1 x  0.11 mg/kg b.w./day x 70 kg  /  2 L/day =  385 µg/l
The tentative assessment indicates, that the AA-EQS for the pelagic community is 
probably protective also for humans exposed through drinking water. 
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Table 1. Short term tests for 4-chloro-3-methylphenol. 
Scientifi c Name Common Name Endpoint Effect Effect Measurement Test 
Duration, 
hours
Concentration, 
mg/l
Master 
Reference
Reference in 
Master Reference
Quality in 
master 
reference
Algae
Scenedesmus subspi-
catus
Green algae EC50 ISO draft method 147/SC 5/WG 5 
N 67; open static system
72 4.2 BUA 135 Bayer AG 1983a
Scenedesmus subspi-
catus
Green algae EC50 growth bio-
mass
DIN 38 412, Part 9. 96 >10 AQ2997 & BUA 135 Kuhn & Pattard 1990 M
Chlorella pyrenoidosa Green algae EC50 growth 72 15 AQ2997 & BUA 135 Ramos et al. 1999 C
Aquatic plants
Lemna minor Duckweed LC50* MOR MORT 72 96 AQ2231 Blackman et al. 1955 M
Invertebrate
Daphnia magna Water fl ea EC50 ITX IMBL 48 1.5 AQ19263 Ramos et al. 1998 C
Daphnia magna Water fl ea LC50 MOR MORT 48 2.0 AQ11961 Gersich & Mayes 1986 C
Daphnia magna Water fl ea EC50 ITX IMBL 48 2.3 AQ344 US EPA 2000 M
Daphnia magna Water fl ea EC50 ITX IMBL 24 2.8 AQ19263 Ramos et al. 1998 C
Daphnia pulex Water fl ea LC50 MOR MORT 96 3.1 AQ6256 Trabalka & Burch 1978 M
Daphnia magna Water fl ea EC50 ITX IMBL 2 3.5-10 AQ17456 & BUA 
135
Devillers et al. 1985 C
Daphnia magna Water fl ea EC50 ITX IMBL 4 3.5-10 AQ17456 & BUA 
135
Devillers et al. 1985 C
Daphnia magna Water fl ea EC50 ITX IMBL 6 3.5-10 AQ17456 & BUA 
135
Devillers et al. 1985 C
Daphnia magna Water fl ea EC50 ITX IMBL 24 3.5-10 AQ17456 & BUA 
135
Devillers et al. 1985 C
Daphnia magna Water fl ea EC50 ITX IMBL 24 4.4 AQ847 Kuhn et al. 1989 C
Daphnia magna Water fl ea EC50 BEH EQUL 24 4.4 AQ6628 & BUA 135 Kuhn 1988 M
Daphnia magna Water fl ea EC50 BEH EQUL 24 5.3 AQ56394 Trenel & Kuhn 1982 I
Fish
Oncorhynchus mykiss Rainbow trout LC50 mortality FIFRA Guideline 72-1; TS: F, Preventol CMK, 
99.97 % a.i. , anal. confi rmed
96 0.917 1) AQ344
 2) IUCLID
1) US EPA 2000
2) Gagliano & Bowers 1993
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Scientifi c Name Common Name Endpoint Effect Effect Measurement Test 
Duration, 
hours
Concentration, 
mg/l
Master 
Reference
Reference in 
Master Reference
Quality in 
master 
reference
Brachydanio rerio Zebra fi sh NOEC behaviour Method proposed by German Federal Envi-
ronmental Agency; fl ow through system; TS: 
> 99.97 %, anal. confi rmed. 
14 d 1 1) IUCLID 
2) BUA 135
1) Bayer AG, unpublished data
Pimephales promelas Fathead minnow LC50* MOR MORT 96 1-10 AQ8960 Barnhart &  Campbell 1972 M
Salmo trutta Brown trout LC50 MOR MORT 24 1.3 AQ5270 Hattula et al. 1981. M
Poecilia reticulata Guppy LC50 MOR MORT 24 2.2 AQ4038 Benoit-Guyod et al. 1984 M
Pimephales promelas Fathead minnow LC50 MOR MORT 96 4.1 AQ12447 Geiger et al. 1985 C
Pimephales promelas Fathead minnow LC50 MOR MORT 96 4.1 AQ15031 Broderius et al. 1995 C
Poecilia reticulata Guppy LC50 MOR MORT 96 6.7 AQ19263 Ramos et al. 1998 C
Poecilia reticulata Guppy LC50 MOR MORT 24 7.3 AQ19263 Ramos et al. 1998 C
Poecilia reticulata Guppy LC50 MOR MORT 48 7.3 AQ19263 Ramos et al. 1998 C
Poecilia reticulata Guppy LC50 MOR MORT 72 7.3 AQ19263 Ramos et al. 1998 C
Pimephales promelas Fathead minnow LC50 MOR MORT 96 7.4 AQ12447 Geiger et al. 1985 C
Pimephales promelas Fathead minnow LC50 MOR MORT 96 7.6 AQ10954 Holcombe et al. 1984 C
Pimephales promelas Fathead minnow LC50 MOR MORT 72 9.2 AQ10954 Holcombe et al. 1984 C
Danio rerio Zebra danio LC50 MOR MORT 2 10-35 AQ17456 Devillers et al. 1985 C
Danio rerio Zebra danio LC50 MOR MORT 4 10-35 AQ17456 Devillers et al. 1985 C
Danio rerio Zebra danio LC50 MOR MORT 6 10-35 AQ17456 Devillers et al. 1985 C
Danio rerio Zebra danio LC50 MOR MORT 24 10-35 AQ17456 Devillers et al. 1985 C
Pimephales promelas Fathead minnow LC50 MOR MORT 48 11.4 AQ10954 Holcombe et al. 1984 C
Pimephales promelas Fathead minnow LC50 MOR MORT 24 13.3 AQ10954 Holcombe et al. 1984 C
 
Table 2. Long term tests for 4-chloro-3-methylphenol. 
Table 1. Short term tests for 4-chloro-3-methylphenol. (Continued)
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Scientifi c Name Common Name Endpoint Effect Test condition Test Du-
ration, 
days
Concentration 
mg/l
Master 
Reference
Reference in 
Master Reference
Quality in 
master 
reference
Algae
Scenedesmus subspi-
catus
Green algae EC10 ISO draft method 147/SC 5/WG 5 
N 67; open static system
3 1.85 BUA 135 & IU-
CLID
Bayer AG 1983a
Chlorella pyrenoidosa Green algae NOEC POP 3 1.9 AQ14484 Ramos et al . 1999 C
Scenedesmus 
subspicatus
Green algae EC10 growth, bio-
mass
DIN 38 412, Part 9. 4 5.2 BUA 135 Kuhn & Pattard 1990 M
Invertebrate
Daphnia magna Water fl ea NOEC behaviour 21 1.3 AQ6628 & BUA 
135
Kuhn 1988 M
Daphnia magna Water fl ea NOEC reproduction 21 1.3 AQ847 & BUA 
135
Kuhn et al . 1989 C
ANNEX 18/7
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . The Finnish  Environment 749130
Annex 19. Dimethoate
1 Identity of Substance
Name: Dimethoate
CAS-Number: 60-51-5
Classifi cation under WFD proposed NPS in Finland
2. Proposed Quality Standards
2.1 Overall Quality Standards
Ecosystem Quality Standard Comment:
AA-EQS 0.7 µg/l
2.2 Specifi c Quality Standards
Protection Objective Quality Standard Comment:
AA-EQS 
Pelagic community  (freshwater)
0.7 µg/l See section 8.1. 
AA-EQS 
Pelagic community   (Baltic sea)
0.07 µg/l See section 8.1.
MAC-QS
Pelagic community   (freshwater)
- See section 8.1.
Benthic community   (freshwater sediment) Not required log Kow < 3
Predators   (secondary poisoning) Not required log Kow < 3
Food uptake by man Not required. log Kow < 3
Drinking water abstraction 1 µg/l A1-value for ∑pesticides of CD 
75/440/EEC. See section 8.5
3a. Classifi cation and labelling
Reference:
Xn; R21/22 NCLASS
proposal: R50 SYKE
3b. Risk assessment in EU
Risk assessment under Directive 91/414/EEC in process. 
4. Physical and chemical properties 
Property Value: Ref.
Molecular formula C5H12NO3PS2 Nurmi 1994
Molecular weight 229.25 Nurmi 1994
Vapour pressure [Pa] 1.1 x 10-3 at 25oC Nurmi 1994
Henry’s law constant [Pa m³/mol] no data available
Solubility in water [mg/l] 25 000 Nurmi 1994
Dissociation constant no data available
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5. Environmental Fate and Partitioning
Property Value: Ref.
Hydrolytic stability (DT50) In neutral and acidic pH hydrolysis not relevant:
DT50 (pH5) 156 days
DT50 (pH7)  68 days
DT50 (pH9) 4.4 days
Nurmi 1994
Photostability (DT50) (aqueous, sunlight, 
state pH)
Photochemical degradation not relevant:
DT50 > 16 days in water
Nurmi 1994
Readily biodegradable (yes/no)
Degradation in Water/sediment DT50 = 17 days (river water)
DT50 = 13 days (pond water)
Nurmi 1994
Mineralization no experimental data available
Bound residue no experimental data available
Distribution in water / sediment systems 
(active substance)
no experimental data available
Degradation products relevant to the 
aquatic environment
omethoate
Partition co-effi cient (log KOW) 0.705 Nurmi 1994
BCF (whole fi sh) no experimental data available
Koc 15-52 Nurmi 1994
solids-water partition coeffi cient suspended 
matter; Kp_susp [l/kg]
solids-water partition coeffi cient in sediment; 
Kp_sediment [l/kg]
Kp (=Koc x foc)
1.5 – 5.2
6. Effect Data (aquatic environment) 
Toxicity to aquatic organisms  are presented in Tables 1 and 2. 
7. Effect data (human health) 
Dimethoate is not liable to bioaccumulate. Therefore, effect data on human health 
is not required. Drinking water QS shall be based on the QS given in 75/440/EEC. 
Summary on Endocrine Disrupting Potential
Comment Reference
Dimethoate is on the list of substances with evidence of ED or potential ED which are neither 
restricted nor currently being addressed under existing Community legislation. 
COM(2001)262 
fi nal, table 2
8. Calculation of Quality Standards
8.1 Quality Standards for Water
Freshwater
There are chronic NOEC values representing three trophic levels (algae, crustacea 
and fi sh) available. Therefore, the use of an assessment factor of 10 is justifi ed. The 
short term data indicate that insects are probably the most sensitive group. There 
are no results form long term tests available for this group. The lowest valid EC50 
value reported, 7 µg/l for Baetis rhodani, is lower than the chronic NOEC values 
reported. Therefore, the assessment factor of 10 is applied on this LC50 value and 
the following AA-EQS value is derived: 
AA-EQS = 7 µg/l / 10 = 0.7 µg/l 
ANNEX 19/2
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . The Finnish  Environment 749132
Baltic sea
The QS for the Baltic sea is derived in accordance with the marine effects assess-
ment of the TGD. As there is no information on species relevant for the Baltic en-
vironment an  additional assessment factor of 10 is used (see table 25 in the TGD) 
and the following AA-EQS is derived: 
AA-EQS  = 0.7 µg/l / 10 = 0.07 µg/l
Quality Standard Accounting for transient Concentration Peaks (MAC-QS)
The lowest EC50 value from short term tests is  for  Baetis rhodani and it is 
0.7 µg/l. When an assessment factor of 100 is applied to this EC50 a MAC-QS of 
0.07 µg/l is derived. This is however lower than the proposed AA-EQS value. There-
fore, no MAC value is derived at this stage. 
8.2 Quality Standard for Sediment
Not required. Log Kow < 3. 
8.3 Secondary Poisoning of Top Predators
Not required. Log Kow < 3.
8.4 QS referring to food uptake by Humans
Not required. Log Kow < 3.
8.5 QS for drinking water abstraction
The imperative A1 value referring to drinking water abstraction by simple treat-
ment is 1 µg/l for the total amount of pesticides (Council Directive 75/440/EEC). The 
drinking water standard set in CD 98/83/EC is 0.1 µg/l for individual pesticides.
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Table 1. Short term tests for dimethoate. 
Scientifi c Name Common 
Name
Endpoint Effect Test conditions etc. Test 
Duration; 
hours
Concen-
tration, 
µg/l
Master 
reference
Reference in 
master reference
Quality in 
master 
reference
Algae
Chlamydomonas noctigama Green algae EC50 POP TS: F; DIMETHOATE, ROGOR L20 3 d 5 500 AQ 16010 Kallqvist & Romstad 1994 M
Microcystis aeruginosa Blue-green algae EC50 POP TS: F; DIMETHOATE, ROGOR L20 6 d 8 500 AQ 16010 Kallqvist & Romstad 1994 M
Synechococcus leopoliensis Blue-green algae EC50 POP TS: F; DIMETHOATE, ROGOR L20 5 d 10 000 AQ 16010 Kallqvist & Romstad 1994 M
Cyclotella Diatom EC50 POP TS: F; DIMETHOATE, ROGOR L20 6 d 14 000 AQ 16010 Kallqvist & Romstad 1994 M
Cryptomonas pyrenoidifera Cryptomonad EC50 POP TS: F; DIMETHOATE, ROGOR L20 6 d 16 000 AQ 16010 Kallqvist & Romstad 1994 M
Selenastrum capricornutum Green algae EC50 POP TS: F; DIMETHOATE, ROGOR L20 3 d 35 000 AQ 16010 Kallqvist & Romstad 1994 M
Chlorella pyrenoidosa Green algae EC50 GRO TS: 98% 24 290 000 AQ 5180 Canton et al. 1980 C
Chlorella pyrenoidosa Green algae EC50 GRO TS: 98% 48 300 000 AQ 5180 Canton et al. 1980 C
Chlorella pyrenoidosa Green algae EC50 GRO TS: 98% 72 470 000 AQ 5180 Canton et al. 1980 C
Scelenastrum capricornutum green algae EC50 growth, rate OECD guideline; GLP; TS: F; Roxion 72 477 000 Nurmi 1994 well done 
and 
reported
Chlorella pyrenoidosa Green algae EC50 GRO TS: 98% 96 480 000 AQ 5180 Canton et al. 1980 C
Invertebrate
Baetis rhodani Mayfl y LC50 MOR Flow-through system; TS: F; Rogor L20; 
200 g/l dimethoate.
96 7 - C
Hydropsyche siltalai Caddisfl y LC50 MOR Flow-through system; TS: F; Rogor L20; 
200 g/l dimethoate.
96 23 Baekken &  
Aanes 1991(cit-
ed in AQ 13409)
- C
Pteronarcys californicus Stonefl y LC50 MOR TS: 97.4 % T 96 43 AQ 666 Johnson & Finley 1980 C
Heptagenia sulphurea Mayfl y LC50 MOR Flow-through system; TS: F; Rogor L20; 
200 g/l dimethoate.
96 81 Baekken &  
Aanes 1991(cit-
ed in AQ 13409)
C
Gammarus lacustris Scud LC50 MOR Flow-through system; TS: F; Rogor L20; 
200 g/l dimethoate. 
96 180 Baekken &  
Aanes 1991(cit-
ed in AQ 13409)
M
Gammarus lacustris Scud LC50 MOR TS: 97.4 % 96 200 AQ 666 Johnson & Finley 1980 C
Daphnia magna Water fl ea EC50 REP TS: 98% 20 310 AQ 5180 Canton et al. 1980 C
Daphnia magna Water fl ea LC50 MOR TS: 98% 20 310 AQ 5180 Canton et al. 1980 C
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Scientifi c Name Common 
Name
Endpoint Effect Test conditions etc. Test 
Duration; 
hours
Concen-
tration, 
µg/l
Master 
reference
Reference in 
master reference
Quality in 
master 
reference
Daphnia magna Water fl ea EC50 REP 16 310 AQ 5675 Hermens et al. 1984 M
Daphnia magna Water fl ea EC50 ITX; IMBL TS: 98% 48 2900 AQ 5180 Canton et al. 1980 C
Daphnia magna Water fl ea LC50 MOR TS: >95% PU, CRY, CYGON 48 3120 AQ 18476 Song et al. 1997 C
Daphnia magna Water fl ea LC50 MOR TS: >95% PU, CRY, CYGON 48 3320 AQ 18476 Song et al. 1997 C
Daphnia magna Water fl ea EC50 immobilisa-
tion
OECD guidelines; TS: tech. dimethoate, 
95 %, nom. conc.  
4700 Nurmi 1994
Aedes aegypti Yellow fever mos-
quito
LC50 MOR TS: F; >95% PU, CRY, CYGON 48 5040 AQ 18476 Song et al. 1997 C
Daphnia magna Water fl ea LC50 MOR TS: 98% 48 6400 AQ 5180 Canton et al. 1980 C
Daphnia magna Water fl ea LC50 MOR 48 6400 AQ 5675 Hermens et al. 1984 M
Aedes aegypti Yellow fever mos-
quito
LC50 MOR TS: F; >95% CRY, CYGON 48 6410 AQ 18476 Song et al. 1997 C
Daphnia magna Water fl ea EC50 ITX; IMBL 24 3500 -
10000
AQ 17456 Devillers et al. 1985 C
Daphnia magna Water fl ea EC50 ITX; IMBL 2 35000 -
100000
AQ 17456 Devillers et al. 1985 C
Daphnia magna Water fl ea EC50 ITX; IMBL 4 10000 -
35000
AQ 17456 Devillers et al. 1985 C
Daphnia magna Water fl ea EC50 ITX; IMBL 6 10000 -
35000
AQ 17456 Devillers et al. 1985 C
Fish
Salmo trutta Brown trout LC50 MOR 96 1400 AQ 19224 Aanes 1992 M
Danio rerio Zebra danio NOEC MOR TS: F, 10 % EC, DIMETHOATE, BAYER 7 d 3100 AQ 600 Beusen & Neven 1989 M
Cyprinus carpio Common, mirror, 
colored, carp
LC50 MOR 72 3560 AQ 45084 Dutt & Guha, 1988. M
Cyprinus carpio Common, mirror, 
colored, carp
LC50 MOR 48 4000 AQ 45084 Dutt & Guha, 1988. M
Cyprinus carpio Common, mirror, 
colored, carp
LC50 MOR 72 4000 AQ 45084 Dutt & Guha, 1988. M
Table 1. Short term tests for dimethoate. (Continued)
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Table 1. Short term tests for dimethoate. (Continued)
Scientifi c Name Common 
Name
Endpoint Effect Test conditions etc. Test 
Duration; 
hours
Concen-
tration, 
µg/l
Master 
reference
Reference in 
master reference
Quality in 
master 
reference
Cyprinus carpio Common, mirror, 
colored, carp
LC50 MOR 24 4230 AQ 45084 Dutt & Guha, 1988. M
Cyprinus carpio Common, mirror, 
colored, carp
LC50 MOR 48 4550 AQ 45084 Dutt & Guha, 1988. M
Cyprinus carpio Common, mirror, 
colored, carp
LC50 MOR 24 4620 AQ 45084 Dutt & Guha, 1988. M
Danio rerio Zebra danio NOEC MOR TS: F, 10 % EC, DIMETHOATE, BAYER 7 d 5300 AQ 600 Beusen & Neven 1989 M
Lepomis macrochirus Bluegill LC50 MOR TS: 97.4 % T 96 6000 AQ 666 Johnson & Finley 1980 C
Oncorhynchus mykiss Rainbow 
trout,donaldson 
trout
LC50 MOR TS: 97.4 % T 96 6200 AQ 666 Johnson & Finley 1980 C
Oncorhynchus mykiss Rainbow 
trout,donaldson 
trout
EC50 BEH TS: 98% 48 8600 AQ 5180 Canton et al. 1980 C
Oncorhynchus mykiss Rainbow 
trout,donaldson 
trout
LC50 MOR TS: 98% 48 10000 AQ 5180 Canton et al. 1980 C
Heteropneustes fossilis Indian catfi sh LC50 MOR TS: F, 30 EC, ROGOR 96 10550 AQ 4366 Chaturvedi &  Agrawal 1991 M
Heteropneustes fossilis Indian catfi sh LC50 MOR TS: F; 30 EC, ROGOR 48 11400 AQ 4366 Chaturvedi &  Agrawal 1991 M
Heteropneustes fossilis Indian catfi sh LC50 MOR TS: F; 30 EC, ROGOR 24 12130 AQ 4366 Chaturvedi &  Agrawal 1991 M
Heteropneustes fossilis Indian catfi sh LC50 MOR TS: F; 30 EC, ROGOR 12 12880 AQ 4366 Chaturvedi &  Agrawal 1991 M
Tilapia mossambica Mozambique tilapia LC50 MOR TS: DIMETHOATE 72 49800 AQ 45084 Dutt & Guha, 1988. M
Clarias batrachus Walking catfi sh LC50 MOR TS: DIMETHOATE, >94 % 96 50000 AQ 16180 Begum et al. 1994 M
Tilapia mossambica Mozambique tilapia LC50 MOR TS: DIMETHOATE 72 50200 AQ 45084 Dutt & Guha, 1988. M
Tilapia mossambica Mozambique tilapia LC50 MOR TS: DIMETHOATE 48 50700 AQ 45084 Dutt & Guha, 1988. M
Tilapia mossambica Mozambique tilapia LC50 MOR TS: DIMETHOATE 48 51200 AQ 45084 Dutt & Guha, 1988. M
Tilapia mossambica Mozambique tilapia LC50 MOR TS: DIMETHOATE 24 53100 AQ 45084 Dutt & Guha, 1988. M
Tilapia mossambica Mozambique tilapia LC50 MOR TS: DIMETHOATE 24 60800 AQ 45084 Dutt & Guha, 1988. M
Danio rerio Zebra danio LC50 MOR 2 100000 AQ 17456 Devillers et al. 1985 C
Danio rerio Zebra danio LC50 MOR 4 100000 AQ 17456 Devillers et al. 1985 C
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136 Table 1. Short term tests for dimethoate. (Continued)
Scientifi c Name Common 
Name
Endpoint Effect Test conditions etc. Test 
Duration; 
hours
Concen-
tration, 
µg/l
Master 
reference
Reference in 
master reference
Quality in 
master 
reference
Danio rerio Zebra danio LC50 MOR 6 100000 AQ 17456 Devillers et al. 1985 C
Danio rerio Zebra danio LC50 MOR 24 100000 AQ 17456 Devillers et al. 1985 C
Oryzias latipes Medaka, high-eyes EC50 ITX; IMBL TS: 98% 24 105000 AQ 5180 Canton et al. 1980 C
Oryzias latipes Medaka, high-eyes EC50 ITX; IMBL TS: 98% 96 108000 AQ 5180 Canton et al. 1980 C
Oryzias latipes Medaka, high-eyes EC50 ITX; IMBL TS: 98% 72 118000 AQ 5180 Canton et al. 1980 C
Poecilia reticulata Guppy EC50 BEH TS: 98% 96 120000 AQ 5180 Canton et al. 1980 C
Oryzias latipes Medaka, high-eyes EC50 ITX; IMBL TS: 98% 48 128000 AQ 5180 Canton et al. 1980 C
Oncorhynchus mykiss Rainbow 
trout,donaldson 
trout
LC50 MOR TS: 98% 24 133000 AQ 5180 Canton et al. 1980 C
Poecilia reticulata Guppy EC50 BEH TS: 98% 48 135 000 AQ 5180 Canton et al. 1980 C
Poecilia reticulata Guppy EC50 BEH TS: 98% 72 135 000 AQ 5180 Canton et al. 1980 C
Poecilia reticulata Guppy EC50 BEH TS: 98% 24 187 000 AQ 5180 Canton et al. 1980 C
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Table 2. Long term tests for dimethoate. 
Scientifi c Name Common 
Name
Endpoint Effect Test conditions Test 
Duration, 
days
Concen-
tration 
µg/l
Master 
reference
Reference in 
Master reference
Quality in 
master 
reference
Algae
Selenastrum capricornutum NOEC growth OECD; GLP; TS: F; Roxion 3 57 000 Nurmi, 1994 acceptable
Invertebrate
Daphnia magna Water fl ea NOEC GRO TS: F, NR 16 29 AQ 12872 Deneer et al. 1989 M
Daphnia magna Water fl ea NOEC MOR TS: A, 98% 20 32 AQ5180 Canton et al. 1980 C
Daphnia magna Water fl ea NOEC reproduction Semi-static; TS: tech. dimethoate 99 % 21 40 Hansen 1992 well done
Daphnia magna Water fl ea NOEC MOR TS: F, 99 % DIMETHOATE, BAYER
23
47 AQ 600 Beusen & Neven 1989 C
Daphnia magna Water fl ea NOEC IMBL TS: F, 99 % DIMETHOATE, BAYER 23 47 AQ 600 Beusen & Neven 1989 C
Daphnia magna Water fl ea NOEC MOR TS: F, 99 % DIMETHOATE, BAYER 23 76 AQ 600 Beusen & Neven 1989 C
Daphnia magna Water fl ea NOEC IMBL TS: F, 99 % DIMETHOATE, BAYER 23 76 AQ 600 Beusen & Neven 1989 C
Daphnia magna Water fl ea NOEC MOR TS: F, 99 % DIMETHOATE, BAYER 23 80 AQ 600 Beusen & Neven 1989 C
Daphnia magna Water fl ea NOEC ITX TS: F, 99 % DIMETHOATE, BAYER 23 80 AQ 600 Beusen & Neven 1989 C
Daphnia magna Water fl ea NOEC REP TS: A, 98% 20 100 AQ 5180 Canton et al. 1980 C
Daphnia magna Water fl ea NOEC ITX TS: F, 99 % DIMETHOATE, BAYER 23 100 AQ 600 Beusen & Neven 1989 C
Daphnia magna Water fl ea NOEC MOR TS: F, 99 % DIMETHOATE, BAYER 23 170 AQ 600 Beusen & Neven 1989 C
Fish
Salmo gairdneri Rainbow trout NOEC OECD (semi-static); GLP; TS; F, Roxion 21 720 Nurmi 1994 relevant 
and well 
reported
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Annex 20. Ethylenethiourea
1. Identity of Substance
Name: ETU, Ethylenethiourea
CAS-Number: 96-45-7
Classifi cation under WFD proposed NPS in Finland
2. Proposed quality standards
2.1 Overall Quality Standards
Ecosystem Quality Standard Comment:
AA-EQS 200 µg/l
2.2 Specifi c Quality Standards
Protection Objective Quality Standard Comment:
AA-EQS
Pelagic community  (freshwater)
200 µg/l See section 8.1.
AA-EQS
Pelagic community  (Baltic sea)
20 µg/l See section 8.1.
MAC-QS
Pelagic community  (freshwater)
200 µg/l See section 8.1.
Benthic community  (freshwater  sediment) not required log Kow < 3. 
Predators  (secondary poisoning) not required log Kow < 3.
Food uptake by man 120 µg/kg fi sh (wet weight) See section 8.4. 
Drinking water abstraction 1 µg/l A1-value for   ∑pesticides of CD 75/440/
EEC; see section 8.5
3. Classifi cation and labelling
R-Phrases and Labelling Reference:
Repr.2; R61  Xn; R22. Aquatic: N.C* NCLASS
*At the December Environment meeting on classifi cation in 1996, N, FR and BE  recommended that the substance would 
not be classifi ed. /NCLASS
4. Physical and chemical properties 
Property Value: Reference
Molecular weight 102.16
Vapour pressure 0.02 Pa Verschuren 1996
Henry’s law constant 4.1 Pa m3mol-1 Verschuren 1996
Solubility in water 200 mg/l water at 30 deg C; HSDB/ Merck index
ANNEX 20/1
 . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139The Finnish  Environment 749 
5. Environmental Fate and Partitioning in water
Property Value: Reference
Hydrolytic stability (DT50) hydrolytically stable Monograph
Photostability (DT50) (aqueous, sunlight, state 
pH)
ETU: pH 7. Non sensitised: DT50 (photolysis)= 76.2 
days; (sensitised with acetone: DT50 (photolysis)= 
2.3 days).
Monograph
Readily biodegradable (yes/no) -
Degradation in Water/sediment Aquatic
DT50= 4.0 - 11.1 days; average 6.9 days 
DT90= 13.3 - 36.7 days; average 22.3 days 
Sediment (20°C, 4 systems):
DT50= 1.4 - 9.6 days; average 4.9 days.
DT90= 16.0 - 31.9 days; average 22.8 days.
Whole system (20°C, 4 systems):
DT50= 6.7 - 11.1 days; average 8.2 days.
DT90= 22.4 - 36.7 days; average 27.2 days.
Monograph
Mineralization no experimental data available
Bound residue no experimental data available
Distribution in water / sediment systems Water 
ETU: max 48.5% at day 1
EU: max 37.5 at day 14
EBIS: max 30.9% at day 0
Sediment
ETU: max 8.1% AR at 7 days
EU: max 9.1% after 30 days 
EBIS: max 3.8% after 2 days
In TER-calculations DT50= 6.9 days used for sur-
face water.
Monograph
Partition co-effi cient (log KOW) 0.15    (1 ppm ETU in octanol) 
0.14    (10 ppm ETU in octanol)
(indicative values)
Monograph
Koc 34 – 146 in four soils; average 70
BCF (fi sh) Not required. 
6. Effect Data (aquatic environment) 
Toxicity data to aquatic organisms are presented in Tables 1-2. 
7. Effect data (human health) 
Value Study Safety factor Reference
ADI 0.002 mg/kg b.w./day 1-yr dog 100 Monograph; 
Endpoints February 2003
8. Calculation of Quality Standards
8.1 Quality Standards for Water
Freshwater
The data is presented in Tables 1 and 2. Daphnia magna is the most sensitive spe-
cies in both short and long term tests. There are chronic NOEC values available 
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for three trophic levels. Therefore the use of an assessment factor of 10 is justifi ed. 
The lowest NOEC is for Daphnia magna and it is 2 mg/l. The following AA-EQS val-
ue is derived: 
AA-EQS = 2 mg/l / 10 = 0.2 mg/l
 
Baltic sea
The QS for the Baltic sea is derived in accordance with the marine effects assess-
ment of the TGD. As there is no information on species relevant for the Baltic en-
vironment an additional assessment factor of 10 is used (see table 25 in the TGD) 
and the following AA-EQS is derived:
AA-EQS  = 0.2 mg/l / 10 = 0.02 mg/l 
Quality Standard Accounting for transient Concentration Peaks (MAC-QS)
The lowest EC50 value from short term tests is for Daphnia magna and it is 
21.6 mg/l. For deriving the MAC value an assessment factor of 100 is used. The fol-
lowing MAC-QS value is proposed:
 
MAC-QS = 21.6 mg/l / 100 = 0.2 mg/l 
8.2 Quality Standard for Sediment
Not required. Log Kow < 3. 
8.3 Secondary Poisoning of Top Predators
Not required. Log Kow < 3.
8.4 QS referring to food uptake by Humans
ETU has been classifi ed as toxic to reproduction (cat. II; R61). Therefore, it is nec-
essary to derive a QS referring to food uptake by Humans. The ADI value of 0.002 
mg/kg b.w./day given in the mancozeb monograph can be used.  This corresponds 
to 0.14 mg/day for a person with 70 kg body weight. In the TGD it is suggested that 
the threshold level may not be exceeded by more than 10 % by consumption of 
food originating from aquatic sources.  The average fi sh consumption of a EU cit-
izen is 115 g/day. Thus 115 g of fi sh may not contain more than 0.014 mg of ETU, 
that is 0.12 mg/kg fi sh. As no BCF value is available for ETU, it is not possible to 
calculate the corresponding concentration in water. (ETU is not expected to bioac-
cumulate.). The QS can be given as mg/kg: 
Qsfood uptake by man = 0.12 mg/kg = 120 µg/kg fi sh
8.5 QS for drinking water abstraction
The imperative A1 value referring to drinking water abstraction by simple treat-
ment is 1 µg/l for the total amount of pesticides (Council Directive 75/440/EEC). The 
drinking water standard set in CD 98/83/EC is 0.1 µg/l for individual pesticides.
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Table 1. Short term tests on ETU. 
Group End-
point
Effect Test conditions Test 
duration, 
hours
Toxicity
(mg a.s./l)
Master reference Reference in 
master reference
Quality 
given in 
master 
reference
Algae
Pseudokirchneriella subcapita-
ta; green algae
EbC50 growth OECD 201; Static; GLP;  TS: ETU; 
nom. conc
72h 23.7 Mancozeb monograph; endpoints2003 Reuschenbach P.; 2000; Reg.
Doc. 2000/1017191
acceptable
Pseudokirchneriella subcapita-
ta; green algae
ErC50 growth OECD 201; Static; GLP;  TS: ETU; 
nom. conc.
72h 93.8 Mancozeb monograph; endpoints2003 Reuschenbach P.; 2000; Reg.
Doc. 2000/1017191
acceptable
Chlorella pyrenoidosa EC50 growth TS: F; 99 % PU 96 h 6600 AQ11455 Van Leeuwen et al . 1985 C
Chlorella P. ErC50 TS: ETU 96h 6600 Mancozeb monograph endpoints2003
Invertebrate
Daphnia magna EC50 mortality OECD 202; GLP; TS: ETU 48h 21.6 Mancozeb monograph endpoints2003 Hisgen M.; 2000; Reg. Doc. 
2000/1017216
acceptable
Daphnia magna LC50 mortality TS: F; 99 % PU 48 26.4 11455 Van Leeuwen et al . 1985 M
Fish
Rainbow trout LC50 mortality OECD 203; static; GLP; nom.conc. 96 h > 500 Mancozeb monograph; Addendum 1 Zok, S.; 2001; Reg.Doc. 
2001/1001877)
acceptable
Rainbow trout LC50 TS: ETU 96h >490 Mancozeb monograph;  endpoints2003 Hutchinson 1982
Semotilus atromaculatus LC0 mortality TS: F; C 24 6000 927 Gillette 1952 C
Poecilia reticulata LC50 mortality TS: F; 99 % PU 96 7500 11455 Van Leeuwen et al . 1985 M
Semotilus atromaculatus LC100 mortality TS: F; C 24 8000 927 Gillette 1952 C
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142 Table 2. Long term tests on ETU. 
Group Endpoint Effect Test conditions Test 
duration, 
days
Toxicity
(mg a.s./l)
Master reference Reference in 
master reference
Quality 
given in 
master 
reference
Algae
Pseudokirchneriella subcapita-
ta; green algae
EbC10* growth OECD 201; Static; GLP;  TS: ETU; 
nom. conc
3 14.4 Mancozeb monograph; end-
points2003
Reuschenbach P.; 2000; Reg.Doc. 
2000/1017191
acceptable
Pseudokirchneriella subcapita-
ta; green algae
ErC10* growth OECD 201; Static; GLP;  TS: ETU; 
nom. conc.
3 16.7 Mancozeb monograph; end-
points2003
Reuschenbach P.; 2000; Reg.Doc. 
2000/1017191
acceptable
Invertebrate
Daphnia magna NOEC Survival, 
behaviour, 
growth, re-
production
OECD 202; life-cycle toxici-
ty; fl ow through; GLP; TS: ETU; 
meas.conc. 
21 day 2 Mancozeb monograph;  ad-
dendum2?
Graves et al. 1995 / 8.2.5/02
Daphnia magna LC50 mortality TS: F; >= 99 % PU 21d 18 AQ11456 Van Leeuwen et al . 1985 C
Fish
Xenopus leavis NOEC behaviour; 
growth
Non-standardized (UBA); meta-
morphosis assay on juvelnile life 
stages; GLP; TS: ETU; analytically 
verifi ed nom. conc. 
28 d 10 Mancozeb monograph; Ad-
dendum 1
III A 8.2.1/1, BASF RegDoc# 2002/1003402 acceptable
Oncorhynchus mykiss LOEC NOC TS: F; >= 99 % PU 60 100 AQ12096 Van Leeuwen et al. 1986 C
Oncorhynchus mykiss LOEC growth TS: F; >= 99 % PU 60 100 AQ12096 Van Leeuwen et al. 1986 C
Oncorhynchus mykiss EC50 NOC TS: F; >= 99 % PU 60d 1000 AQ12096 Van Leeuwen et al. 1986 C
Oncorhynchus mykiss LC50 mortality TS: F; >= 99 % PU 60d 1800 AQ12096 Van Leeuwen et al. 1986 C
Oncorhynchus mykiss LOEC growth TS: F; >= 99 % PU 60 3200 AQ12096 Van Leeuwen et al. 1986 C
Oncorhynchus mykiss LOEC MOR TS: F; >= 99 % PU 60d 32000 AQ12096 Van Leeuwen et al. 1986 C
*According to the TGD, the EC10-values for algae can be considered as NOEC values.
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Annex 21. Mancozeb
1. Identity of Substance
Name: Mancozeb; manganese ethylenebis (dithiocarbamate) (polymeric) 
complex with zinc salt
CAS-Number: 8018-01-7
Classifi cation under WFD proposed NPS in Finland
2. Proposed quality standards
2.1 Overall Quality Standards
Ecosystem Quality Standard Comment:
AA-EQS - Mancozeb rapidly degrades in water.  EQS values are 
derived for the major degradation product ETU. See 
separate fact sheet on ETU (Annex 20).   
2.2 Specifi c Quality Standards
Protection Objective Quality Standard Comment:
AA-EQS 
Pelagic community (freshwater)
0.2 µg/l See section 8.1. 
AA-EQS 
Pelagic community (Baltic sea)
0.02 µg/l See section 8.1.
MAC-QS
Pelagic community  (freshwater)
- See section 8.1.
Benthic community  (freshwater ) Not required logKow = 1.38 < 3
Predators  (secondary poisoning) Not required logKow = 1.38 < 3
Food uptake by man Not required. logKow = 1.38 < 3
Drinking water abstraction 1 µg/l A1-value for ∑pesticides of CD 75/440/EEC; see sec-
tion 8.5
3. Classifi cation and labelling
Reference:
N; R50-53 NCLASS
Proposal of rapporteur: Xi, R43, R63 (cat. 3); R50/53 Monograph
4. Physical and chemical properties 
Property Value: Reference
Molecular weight 271.3 (tentative; not defi ned for the polymeric complex) Monograph
Vapour pressure Too low to be determined, literature comparison with other similar 
ionic solids:1.33 x 10-5 Pa
Monograph
Henry’s law constant (a) Henry’s law constant is calculated from the vapour pressure value 
and water solubility. KD < 5.9 x 10-4 Pa x m3 x mol -1 (not volatile).
Monograph
Solubility in water The value of solubility in water 2-20 mg/l Monograph
Dissociation constant (a) The dissociation constant cannot be measured as such but it fol-
lows that a reasonable estimate of the upper limit of log K is - 10.
(b) At 25°C, the typical pKa value for Mancozeb is 10.3.
Monograph
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5. Environmental Fate and Partitioning in water
Property Value: Reference
Hydrolytic stability (DT50) The value was proposed < 1 day
2.2 – 36 hours    (pH 5)
14.1 – 16 hours  (pH 9)
Monograph
Photostability Mancozeb decomposes completely with 3 hours at pH 8.8.Irradiated 
and dark control samples showed similar decomposition behaviour in-
dicating that the major routes were hydrolysis and oxidation, not pho-
tolysis. Four main decomposition products were observed: EBIS, ETU, 
EDA and EU.
Monograph
Readily biodegradable (yes/
no)
No Monograph
Degradation in Water/sed-
iment 
Aquatic (20°C, 4 systems): 
mancozeb major fraction: 
DT50= 0.6-14.4 hours; average 4.7 hours 
DT90 = 6.6-158 hours;  average 57.4 hours; 
mancozeb sum of complexed fraction: 
DT50= 0.1-0.9 day; average 12 hours 
DT90 = 1.3-4.9 day; average 3.1 days.
Sediment (20°C, 4 systems):
Mancozeb: no a.i. was detected in sediment
In TER-calculations DT50= 4.7 hours or 2.3 hours (Annex B.8, page 
8-61) has been used for surface water.
Monograph
Mancozeb degrades rapidly in water. The main metabolites of manco-
zeb are ethylenebisisothiocyanate sulfi de (EBIS), ethyleneurea (EU) 
and ethylenethiourea (ETU). The proposed metabolic route is: [Manco-
zeb  EBIS  ETU  EU  CO2]. Potentially toxic metabolites are EBIS and 
ETU. EBIS degrades almost as quickly as it is formed. In soil half-life 
for EBIS is 1-3 days. ETU is the ecotoxicologically most relevant me-
tabolite. 
[Swedish EQS-
rapport]
Mineralization From 17.6 to 57.8% AR in 106 days (4 systems) Monograph
Bound residue 35 – 44 % (day 105-106) Monograph
Distribution in water / sedi-
ment systems 
(active substance)
No mancozeb was distributed to sediment. Monograph
Distribution in water / sedi-
ment systems (metabolites)
ETU: max 49 % in water (day 1); max. 8 % in sediment (day 7)
EU: max 38 % in water (day 14); max 9 % in sediment (day 30)
EBIS: max 31 % in water (day 0), max 4 % in sediment (day 2)
Monograph
Residues relevant to the 
aquatic environment
ETU, EU, EBIS Monograph
Partition co-effi cient (log POW) Kow 1.8 (fi rst partioning), 
and 21.4 (second partitioning of octanol vs fresh water) and 0.11 for 
water vs fresh octanol (indicative value).
- logPow = 1.38
Monograph
Koc [l/kg] Mancozeb: 363 – 2334, in four soils, 
average 998
Monograph
BCF (fi sh) Not requested: logPow = 1.38
6. Effect Data (aquatic environment) 
Toxicity data to aquatic organisms are presented in Tables 1-3.
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7. Effect data (human health)
Value Study Safety factor Reference
ADI 0.05 mg/kg b.w./day 2-yr, rat 100 Monograph
8. Calculation of Quality Standards
8.1 Quality Standards for Water
Freshwater
There are long term test results from three trophic levels available. However, the 
test results for algae and crustacea are performed with mancozeb formulations. 
Never the less, the use of an assessment factor of 10 is considered justifi ed. Fish are 
the most sensitive species in the long term tests. The lowest NOEC value reported 
is for Fathead minnow and it is 0.00219 mg/l. The following AA-EQS is derived: 
AA-EQS =  0.00219 mg/l / 10 = 0.000219 mg/l ≈ 0.2 µg/l 
Baltic sea
The QS for the Baltic sea is derived in accordance with the marine effects assess-
ment of the TGD. As there is no information on species relevant for the Baltic en-
vironment an additional assessment factor of 10 is used (see table 25 in the TGD) 
and the following AA-EQS is derived:
AA-EQS = 0.2 µg/l / 10 = 0.02 µg/l
Quality Standard Accounting for transient Concentration Peaks (MAC-QS)
The lowest EC50 value from short term tests is for Daphnia magna and is 0.011 mg/
l. If the assessment factor of 100 is used, a lower value than the AA-EQS is derived. 
Therefore, no MAC value is derived at this stage. 
8.2 Quality Standard for Sediment
Not required. 
8.3 Secondary Poisoning of Top Predators
Not required.
8.4 QS referring to food uptake by Humans
Not required.  
8.5 QS for drinking water abstraction
The imperative A1 value referring to drinking water abstraction by simple treat-
ment is 1 µg/l for the total amount of pesticides (Council Directive 75/440/EEC). The 
drinking water standard set in CD 98/83/EC is 0.1 µg/l for individual pesticides.
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146 Table 1. Short term tests on Mancozeb. Rows showing tests on formulations are shaded.  
Group Test conditions Effect Time-
scale
Endpoint Toxicity  (mg/l a.i.) Master 
reference
Reference Quality
Algae
Selenastrum capricornutum TS: Dithane M-45; initial measured conc. growth 120h EC50 0.044 Monograph 9.2.8/1 valid
Invertebrate
Daphnia magna TS: Mancozeb 80% WP; anal.confi rmed nom. 
conc. 
Immobility 24h EC50 0.011 Monograph 9.2.6/15 valid
Daphnia magna Mancozeb tech; meas. conc. Immobility 48h EC50 0.073 Monograph 9.2.6/3 valid
Daphnia magna Penncozeb 80 WP; nom. anal. confi rmed Immobility 48h EC50 0.39 Monograph 9.2.6/12 valid
Brachionus calycifl orus Static; TS: Penncozeb 80 WP (80 % mancozeb); 
initially measured conc. 
Immobility 24 h EC50 0.11. Monograph Peither 2002a Accept-
able
Lymnea stagnalis Static; TS: Penncozeb 80 WP (80 % mancozeb); 
initially measured conc.
Immobility 24 h EC50 > 113 Monograph Peither 2002b Accept-
able
Gammarus sp TS: Penncozeb 80 WP (80 % mancozeb); ini-
tially measured conc.
Immobility 48 h EC50 3 Monograph Peither 2002c Accept-
able
Asellus sp Static; TS: Penncozeb 80 WP (80 % mancozeb); 
initially measured conc.
Immobility 24 h EC50 4.4 Monograph Peither 2002d Accept-
able
Fish
Rainbow trout TS: Penncozeb 80 WP; meas. conc. mortality 96h LC50 0.15 Monograph 9.9.9/5 valid
Rainbow trout Mancozeb 80% WP; anal.confi rmed nom. conc. mortality 96h LC50 0.088 Monograph 9.2.9/8 valid
Rainbow trout Mancozeb tech; mean measured conc. mortality 96h LC50 0.074 Monograph 9.2.1/5 valid
Rainbow trout Mancozeb tech; mean measured conc. mortality 96h LC50 0.088 Monograph 9.2.1/7 valid
Bluegill Mancozeb tech; mean measured conc. mortality 96h LC50 0.083 Monograph 9.2.1/6 valid
Rainbow trout Static sediment-water system; TS: Dithane M-45 
(82,6 %); initially measured conc.
mortality 96h LC50 0.073 Monograph Madsen, 2002 Accept-
able
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Table 2. Long term tests on Mancozeb. Rows showing tests on formulations are shaded.  
Group Test substance Effect Time-
scale
Endpoint Toxicity  (mg/l a.i.) Master 
reference
Reference Quality
Algae
Selenastrum capricornutum TS: Dithane M-45; initial measured conc. growth 120h NOEC 0.023 Monograph 9.2.8/2 valid
Crustacea
Daphnia magna TS: Dithane M-45; meas. conc. 21 d NOEC 0.0073* Monograph 9.2.7/1 valid
Fish
Fathead minnow Early life stage; TS: mancozeb tech.; meas conc. 34 d NOEC 0.00219* Monograph 9.2.2/2 valid
Fathead minnow Early life stage; TS:  Dithane M-45; meas.conc. 33 d NOEC 0.0052 Monograph 9.2.2/1 valid
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Annex 22. 4-chloro-2-methylphenoxy acetic acid (MCPA)
1. Identity of Substance
Name: MCPA; 4-chloro-2-methylphenoxy acetic acid
CAS-Number: 94-74-6
Classifi cation under WFD: proposed NPS in Finland
2. Proposed Quality Standards
2.1 Overall Quality Standards
Quality Standard Comment:
AA-EQS 1.6 µg/l
2.2 Specifi c Quality Standards
Protection Objective Quality Standard Comment:
AA-EQS Pelagic community  (freshwater) 1.6 µg/l See section 8.1. 
AA-EQS Pelagic community  (Baltic sea) 0.16 µg/l See section 8.1.
MAC-QS Pelagic community (freshwater) 15 µg/l See section 8.1.
AA-EQS Benthic community  (freshwater sediment) Not required log Koc = 2.85 < 3
Predators  (secondary poisoning) Not required logKow < 3
Food uptake by man Not required logKow < 3
Drinking water abstraction 1 µg/l A1-value for ∑pesticides of CD 
75/440/EEC;  see section 8.5
3. Classifi cation and labelling
Reference
Xn; R22  Xi; R38-41 NCLASS
Proposal of rapporteur: Xn; R20/22; R 48/22 ; R36; R52/53; S2;S13;S25;S26;S46;S61 Monograph 2001 
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4. Physical and chemical properties 
Property Value: Reference
Molecular weight (g/mol) 200.6
Vapour pressure 4×10-4 Pa at 32°C
4×10-3 Pa at 45°C
Monograph 2001
Henry’s law constant 5.5×10-5 Pa × m3/mol at 25°C Monograph 2001
Solubility in water 26.216 g/l at pH 5 25°C
293.898 g/l at pH 7 25°C
320.093 g/l at pH 5 25°C
Monograph 2001
pKa 3.73 Monograph 2001
Dissociation constant log Kow 2.70 (0.001 m/l) at pH 1
2.80 (0.0001 m/l) at pH 1
0.28 (0.01 m/l) at pH 5
0.59 (0.001 m/l) at pH 5
-0.81 (0.01 m/l) at pH 7
-0.71 (0.001 m/l) at pH 7
-1.07 (0.01 m/l) at pH 9
-0.88 (0.001 m/l) at pH 9 
Monograph 2001
5. Environmental Fate and Partitioning in water
Property Value: Reference
Hydrolytic stability (DT50)
14C-MCPA acid is stable to hydrolytic degradation for 30 days 
in sterile aqueous solutions.
Monograph , 
Addendum B.7
Photostability (DT50) Photolysis is a major route of degradation for MCPA in a ster-
ile aqueous buffer system at pH 5 and 25°C. 4-chloro-2-meth-
ylphenol may be considered as a potential relevant metabo-
lite in the water system. The half-life of 14C-MCPA was calculat-
ed to be 25.4 days
Monograph; 
Addendum B.7
Readily biodegradable (yes/no)
Degradation in Water/sediment RMS considers the water-sediment study insuffi cient to address 
the behaviour of MCPA in a water/sediment. A new study to the 
contemporary guidelines is required.
Monograph;
 Addendum B.7
Mineralization Data required with valid water sediment studies. Monograph
Metabolites relevant to the aquatic 
environment
4-chloro-2-methylphenol Monograph; 
Addendum B.7
Distribution in water / sediment 
systems  (active substance)
no data available
Koc – sediment (log Koc) 707 ml/g  (2.85) Monograph 
BCF (fi sh) no signifi cant bioaccumulation can be expected in fi sh Monograph 
6. Effect Data (aquatic environment) 
Ecotoxicity data on aquatic organisms are presented in Tables 1 and 2. 
7. Effect data (human health) 
Value Study Safety factor Reference
ADI 0.013 mg/kg b.w./day 1 year feeding study; dog 100 Monograph
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8. Calculation of Quality Standards
8.1 Quality Standards for Water
Freshwater
There are long term test from three trophic levels available. Therefore the use of 
an assessment factor of 10 is justifi ed. Higher plants are on the basis of the data the 
most sensitive species. The lowest NOEC value reported from a long term test is 
for Lemna gibba and it is16.2 µg/l. Therefore the following AA-EQS is derived:
AA-EQS = 16.2 µg/l / 10 = 1,62 µg/l ≈ 1.6 µg/l
Baltic sea
The QS for the Baltic sea is derived in accordance with the marine effects assess-
ment of the TGD. As there is no information on species relevant for the Baltic en-
vironment an additional assessment factor of 10 is used (see table 25 in the TGD) 
and the following AA-EQS is derived
:
AA-EQS = 1.6 µg/l / 10 = 0.16 µg/l
Quality Standard Accounting for transient Concentration Peaks (MAC-QS)
The IC50 value, 152 µg/l from the Lemna gibba test is the lowest valid IC50 value 
reported. For deriving the MAC value the lowest valid acute L(E)C50 can be di-
vided by the short-term TER-trigger. For algae the TER trigger is 10. According to 
Lepper 2002, if algae are the organisms most sensitive to acute effects, it should be 
carefully assessed whether the application of a TER-trigger of 10 is justifi ed, giv-
en the differences between the objectives of the PPP risk assessment and a qual-
ity standard. In the case of MCPA, as test results on both algae and higher plants 
are available the use of the TER trigger of 10 is considered justifi ed. Therefore, the 
following MAC is derived:
MAC-QS = 152 µg/l / 10  = 15.2 µg/l  ≈ 15 µg/l
8.2 Quality Standard for Sediment
Not required as log Koc-sediment < 3. 
8.3 Secondary Poisoning of Top Predators
Not required. Log Kow < 3.
8.4 QS referring to food uptake by Humans
Not required. Log Kow < 3.
8.5 QS for drinking water abstraction
The imperative A1 value referring to drinking water abstraction by simple treat-
ment is 1 µg/l for the total amount of pesticides (Council Directive 75/440/EEC). The 
drinking water standard set in CD 98/83/EC is 0.1 µg/l for individual pesticides.
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Table 1. Short term toxicity tests on MCPA. Rows showing tests on formulations are shaded.  The results in bold have been used in the TER-calcula-
tions. DMA = dimethyl amine. MCPA acid is not readily soluble in water. Of the following studies either the acid form (solubilised in dimethyl amine 
(DMA)) or a DMA formulation were used. Physical/chemical data suggests that MCPA-DMA rapidly disassociates to MCPA acid. Therefore, either form 
can be used in risk assessments of MCPA’s effect on aquatic organisms. *All studies cited in the MCPA monograph are considered to be of acceptable 
quality for risk assessment purposes.
Scientifi c name Common name Endpoint Effect Method, 
test conditions
Duration, 
hours
Concentra-
tion mg/l a.i.
Master 
reference 
Reference in Master 
reference
Quality in 
Master
 Reference
Algae
Anabaena inaequalis Blue-green algae NR PHY; 
PSYN
TS: F; MCPA 24 1.4 AQ13800 Peterson et al. M
Aphanizomenon fl os-aquae Blue-green algae NR PHY; 
PSYN
TS: F; MCPA 24 1.4 AQ13800 Peterson et al. M
Microcystis aeruginosa Blue-green algae NR PHY; 
PSYN
TS: F; MCPA 24 1.4 AQ13800 Peterson et al. M
Microcystis aeruginosa Blue-green algae NR PHY; 
PSYN
TS: F; MCPA 24 1.4 AQ13800 Peterson et al. M
Oscillatoria Blue-green algae NR PHY; 
PSYN
TS: F; MCPA 24 1.4 AQ13800 Peterson et al. M
Pseudanabaena sp. Blue-green algae NR PHY; 
PSYN
TS: F; MCPA 24 1.4 AQ13800 Peterson et al. M
Cyclotella meneghiniana Diatom NR PHY; 
PSYN
TS: F; MCPA 24 1.4 AQ13800 Peterson et al. M
Nitzschia Diatom NR PHY; 
PSYN
TS: F; MCPA 24 1.4 AQ13800 Peterson et al. M
Scenedesmus quadricauda Green algae NR PHY; 
PSYN
TS: F; MCPA 24 1.4 AQ13800 Peterson et al. M
Selenastrum capricornutum Green algae NR PHY; 
PSYN
TS: F; MCPA 24 1.4 AQ13800 Peterson et al. M
Selenastrum capricornutum Green algae IC50 POP; 
ABDN
TS: F; MCPA, 96 % AI 96 1.94 Caux et al. 1996 C
Cylindrospermum licheniforme Blue-green algae NR POP; 
GPOP
TS: F; NR 72 2 AQ2755 Palmer & Maloney 1955 M
Gomphonema parvulum Diatom NR POP; 
GPOP
TS: F; NR 72 2 AQ2755 Palmer & Maloney 1955 M
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Scientifi c name Common name Endpoint Effect Method, 
test conditions
Duration, 
hours
Concentra-
tion mg/l a.i.
Master 
reference 
Reference in Master 
reference
Quality in 
Master
 Reference
Nitzschia palea Diatom NR POP; 
GPOP
TS: F; NR 72 2 AQ2755 Palmer & Maloney 1955 M
Selenastrum capricornutum Green algae EC50 PHY; 
PSYN
TS: F; MCPA, 96 % AI 96 17.8 Caux et al. 1996 Caux et al. 1996 C
Selenastrum capricornutum Green algae IC50 POP; 
ABDN
TS: F; MCPA, 96 % AI 96 18.4 Caux et al. 1996 Caux et al. 1996 C
Higher plants
Lemna perpusilla Duckweed NR POP; 
GPOP
TS: F; NR NR 0.1 - 10 AQ3228 Ogawa & Kitamura 1988 I
Lemna gibba duckweed IC50 growth FIFRA guidelines; GLP; 
static; 
14
0.152  
Monograph; Ad-
dendum
Drottar K R; Krueger, H O 
(1999)
Lemna minor Duckweed NR POP; 
ABND
TS: F; MCPA 24 1.4 AQ13800 Peterson et al. M
Invertebrate
Daphnia magna Water fl ea LC50 MOR TS: F; NR 96 11 AQ6270 Knapek & Lakota, 1974. M
Daphnia pulex Water fl ea LC50* MOR TS: F; NR 3 >40 AQ15192 Nishiuchi & Hashimoto 1967 M
Moina macrocopa Water fl ea LC50* MOR TS: F; NR 3 >40 AQ15192 Nishiuchi & Hashimoto 1967 M
Daphnia pulex Water fl ea LC50* MOR TS: F; T OR PU 3 >40 AQ2682 Nishiuchi & Hashimoto, 1969 C
Moina macrocopa Water fl ea LC50* MOR TS: F; T OR PU 3 >40 AQ2682 Nishiuchi & Hashimoto, 1969 C
Daphnia magna Water fl ea EC50* ITX; IM-
BL
TS: F; T 26 >100 AQ2775 Crosby & Tucker, 1966 C
Daphnia magna Water fl ea EC50 ITX; IM-
BL
TS: F; NR 48 >180 AQ344 US-EPA 2000 M
Daphnia magna Water fl ea EC50 IMM. EPA guideline 72-2; 
fl ow-through; GLP; 
TS: MCPA-DMA; meas. 
conc. 
48 > 190 MCPA-
DMA
monograph 2001 Putt A E, 1992
Fish
Poecilia reticulata Guppy LC50 MOR TS: F; AMINEX 500 48 0.1 AQ35 Havlikova et al. 1981 M
Poecilia reticulata Guppy NR ITX TS: F; NR 3 d 1-5 AQ20141 Jones 1975 I
Table 1. Short term toxicity tests on MCPA. (Continued) ANNEX 22/5
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Scientifi c name Common name Endpoint Effect Method, 
test conditions
Duration, 
hours
Concentra-
tion mg/l a.i.
Master 
reference 
Reference in Master 
reference
Quality in 
Master
 Reference
Menidia menidia Atlantic silverside LC50 MOR TS: F; NR 96 0.179 AQ344 US-EPA 2000 M
Oncorhynchus mykiss Rainbow 
trout,donaldson 
trout
LC50 MOR TS: AMINEX 500 48 0.53 AQ35 Havlikova et al. 1981 M
Cyprinus carpio Common, mirror, 
colored, carp
LC50 MOR TS: AMINEX 500 48 1.44 AQ35 Havlikova et al. 1981 M
Lepomis macrochirus Bluegill LC50 MOR TS: F; NR 24 1.5 AQ880 Hughes & Davis 1964 M
Lepomis macrochirus Bluegill LC50 MOR TS: F; NR 48 1.5 AQ880 Hughes & Davis 1964 M
Oncorhynchus mykiss Rainbow 
trout,donaldson 
trout
LC50 MOR TS: GALINEX SPECIAL 48 1.51 AQ35 Havlikova et al. 1981 M
Poecilia reticulata Guppy LC50 MOR TS: F; GALINEX SPE-
CIAL
48 1.84 AQ35 Havlikova et al. 1981 M
Cyprinus carpio Common, mirror, 
colored, carp
LC50 MOR TS: GALINEX SPECIAL 48 2.46 AQ35 Havlikova et al. 1981 M
Oncorhynchus mykiss Rainbow 
trout,donaldson 
trout
NR BEH; 
STRS
TS: F; NR 24 5 AQ638 Applegate 1957 M
Petromyzon marinus Sea lamprey NR BEH; 
STRS
SW; TS: F; NR 24 5 A638 Applegate 1957 M
Lepomis macrochirus Bluegill NR BEH; 
STRS
TS: F; NR 24 5 AQ638 Applegate 1957 M
Lepomis macrochirus Bluegill LC50 MOR TS: 27.6 % LD CO 96 >10 AQ666 Johnson & Finley 1980 C
Gambusia affi nis Western mos-
quitofi sh
LC50 MOR TS: F; NR 24 >10 AQ17722 Ahmed & Washino 1976 M
Oncorhynchus mykiss Rainbow 
trout,donaldson 
trout
LC0 MOR TS: F; NR 48 20 AQ9125 Lysak & Marcinek, 1972 M
Salmonidae Trout family LC50 MOR TS: F; NR 96 25 AQ6270 Knapek & Lakota 1974 M
Oryzias latipes Medaka, high-eyes LC50* MOR TS: T OR PU 48 >40 AQ2682 Nishiuchi & Hashimoto, 1969 C
Table 1. Short term toxicity tests on MCPA. (Continued)
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Scientifi c name Common name Endpoint Effect Method, 
test conditions
Duration, 
hours
Concentra-
tion mg/l a.i.
Master 
reference 
Reference in Master 
reference
Quality in 
Master
 Reference
Cyprinus carpio Common, mirror, 
colored, carp
LC50* MOR TS: T OR PU 48 >40 AQ2682 Nishiuchi & Hashimoto, 1969 C
Carassius auratus Goldfi sh LC50* MOR TS: T OR PU 48 >40 AQ2682 Nishiuchi & Hashimoto, 1969 C
Oryzias latipes Medaka, high-eyes LC50* MOR TS: F; NR 48 >40 AQ15192 Nishiuchi & Hashimoto 1967 M
Cyprinus carpio Common, mirror, 
colored, carp
LC50* MOR TS: F; NR 48 >40 AQ15192 Nishiuchi & Hashimoto 1967 M
Carassius auratus Goldfi sh LC50* MOR TS: F; NR 48 >40 AQ15192 Nishiuchi & Hashimoto 1967 M
Tinca tinca Tench LC50 MOR TS: F; NR 96 45 AQ6270 Knapek & Lakota 1974 M
Carassius Carp LC50 MOR TS: F; NR 96 45 AQ6270 Knapek & Lakota 1974 M
Oncorhynchus mykiss Rainbow trout LC50 MORT OECD 203; fl ow-
through; GLP; test 
substance: MCPA DMA 
in Herbizid Marks M, 
nom. conc.
96 50 monograph 2001 Knoch E, Memmert U. 1993 
(a)
Cyprinus carpio Common, mirror, 
colored, carp
LC50 MOR TS: F; NR 96 59 AQ6270 Knapek & Lakota 1974 M
Fundulus similis Longnose killifi sh NR MOR SW; TS: MCP AMINE 
WEED KILLER
NR 75 AQ2188 Butler 1963 M
Oncorhynchus mykiss Rainbow 
trout,donaldson 
trout
LC100 MOR TS: F; NR 48 75 - 100 AQ9125 Lysak & Marcinek, 1972 M
Oncorhynchus mykiss Rainbow 
trout,donaldson 
trout
LC50 MOR TS: F; NR 96 91 AQ344 US-EPA 2000 M
Lepomis macrochirus Bluegill LC50 MOR TS: F; NR 96 97 AQ344 US-EPA 2000 M
Salmo gairdneri Rainbow trout LC50 MORT EPA guideline 72-1; 
static; GLP; test sub-
stance: Technical 
MCPA- DMA (56.4 %)
96 117 monograph 2001 Ward T J, 1986a.
Lepomis macrochirus Bluegill LC50 MORT EPA guidelines; stat-
ic; GLP; TS: MCPA-DMA 
nom. conc. 
96 > 150 monograph 2001 Kirsch P, Munk R, 1992
Table 1. Short term toxicity tests on MCPA. (Continued)
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Table 1. Short term toxicity tests on MCPA. (Continued)
Scientifi c name Common name Endpoint Effect Method, 
test conditions
Duration, 
hours
Concentra-
tion mg/l a.i.
Master 
reference 
Reference in Master 
reference
Quality in 
Master
 Reference
Lepomis macrochirus Bluegill LC50* MOR TS: F; NR 24 163.5 AQ2787 Davis & Hughes 1963 C
Lepomis macrochirus Bluegill LC50* MOR TS: F; NR 48 163.5 AQ2787 Davis & Hughes 1963 C
Cyprinus carpio Common, mirror, 
colored, carp
LC50 MOR TS: F; NR 48 220 AQ6166 Tscheu-Schluter 1974 M
Menidia beryllina Tidewater Silverside LC50 MORT EPA guidelines; static; 
GLP; TS: MCPA-DMA
96 220 . monograph 2001 Ward T J, 1987
Salmo trutta Brown trout LC50 MOR TS: SAN-75 96 300 AQ19224 Aanes 1992 M
Lepomis macrochirus Bluegill LC50 MORT EPA guideline 72-1; 
static; GLP; TS: MCPA-
DMA (56.4 %); 
96 306. monograph 2001 Ward T J, 1986 (b)
Cyrpinus carpio Carp LC50 MORT OECD guideline 203; 
static; GLP; TS: MCPA 
(96,3 %)-DMA; 
96 320 – 560 of TS monograph 2001 Bogers M, 1990 (a).
Salmo gairdneri Rainbow trout LC50 MORT OECD 203; fl ow-
through; GLP; test 
substance: MCPA DMA 
(96.3 %), nom. conc. 
96 560 - 748 of  
MCPA-DMA
monograph 2001 Bogers M, 1990(a).
Other species
Crassostrea virginica American or virgin-
ia oyster
LC50 MOR SW; TS: F; MCPA 14 d 31.3 AQ2400 Davis & Hidu 1969 C
Crassostrea virginica American or virgin-
ia oyster
NR-LETH MOR SW; TS: F; MCPA 14 d 100 AQ2400 Davis & Hidu 1969 M
Crassostrea virginica American or virgin-
ia oyster
NR GRO SW; TS: F; MCPA 14 d 0.250 - 50 AQ2400 Davis & Hidu 1969 M
Crassostrea virginica American or virgin-
ia oyster
EC50 DVP SW; TS: F; MCPA 48 15.62 AQ2400 Davis & Hidu 1969 C
Crassostrea virginica American or virgin-
ia oyster
EC50 ITX SW; TS: F; NR 48 155 AQ344 US-EPA 2000 M
Bufo bufo japonicus Toad LC50* MOR TS: F; NR 24 10 AQ8163 Nishiuchi 1975 M
Aedes aegypti Yellow fever mos-
quito
LC50 MOR TS: F; NR 96 335 AQ6270 Knapek & Lakota 1974 M
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Scientifi c name Common name Endpoint Effect Method, 
test conditions
Duration, 
hours
Concentra-
tion mg/l a.i.
Master 
reference 
Reference in Master 
reference
Quality in 
Master
 Reference
Tilapia mossambica Mozambique tilapia LC50 MOR TS: AGROXONE 48 486.4 AQ9253 Shafi ei & Costa 1990 C
Tilapia mossambica Mozambique tilapia LC50 MOR TS: AGROXONE 48 620.9 AQ9253 Shafi ei & Costa 1990 C
Tilapia mossambica Mozambique tilapia NR MPH; 
STRC
TS: AGROXONE 48 110 - 750 AQ9253 Shafi ei & Costa 1990 M
Spicodiaptomus chilospinus Calanoid copepod NR MOR TS: F; NR 48 4 AQ5264 Kader et al. 1976 M
Callinectes sapidus Blue crab NR BEH; 
STRS
SW; TS: MCP AMINE 
WEED KILLER
NR 5 AQ2188 Butler 1963 M
Lymnaea stagnalis Great pond snail NR REP TS: F; NR 45 d 6.308 AQ5094 Woin & Bronmark 1992 M
Colpidium campylum Ciliate NR POP TS: F; NR 43 >10.000 AQ5941 Dive et al. 1980 M
Penaeus duorarum Northern pink 
shrimp
LC50 MOR SW; TS: F; NR 96 236 AQ344 US-EPA 2000 M
Table 2. Long term tests on MCPA. Rows showing tests on formulations are shaded. The results in bold have been used in the EU monograph for TER-
calculations. DMA = dimethyl amine.   
Scientifi c name Common 
name
Endpoint Effect Method, 
test conditions
Duration, 
days
Concentra-
tion mg/l a.i.
Master 
reference 
Reference in Master ref-
erence
Quality in 
Master 
Reference
Algae
Anacystis aeruginosa Blue-green algae NR POP TS: F; NR 21 2 AQ2755 Palmer & Maloney 1954 M
Chlorella variegata Green algae NR POP TS: F; NR 21 2 AQ2755 Palmer & Maloney 1955 M
Scenedesmus acutus Green algae NR POP TS: F; NR 21 2 AQ2755 Palmer & Maloney 1955 M
Selenastrum capricornutum Green algae LOEC POP TS: F; MCPA, 96 % AI 4 2.13 Caux et al. 1996 C
Selenastrum capricornutum Green algae LOEC PHY TS: F; MCPA, 96 % AI 4 8.9 Caux et al. 1996 C
Selenastrum capricornutum Green algae LOEC POP TS: F; MCPA, 96 % AI 4 8.9 Caux et al. 1996 C
Pseudokirshneriella 
subcapitata
EC10 growth
(biomass) 
OECD Guidelines; 
GLP; TS: MCPA-DMA 
in Herbizid Marks M; 
nom. conc. 
3 10    Monograph 2001 Knoch E, Memmert U, 1993 (b).
Table 1. Short term toxicity tests on MCPA. (Continued)
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Scientifi c name Common 
name
Endpoint Effect Method, 
test conditions
Duration, 
days
Concentra-
tion mg/l a.i.
Master 
reference 
Reference in Master ref-
erence
Quality in 
Master 
Reference
Selenastrum capricornutum NOEC growth OECD Guidelines 201; 
static; GLP; MCPA-
DMA
5 10.3 Addendum Palmer S J, Kendall T Z, Kreuger H 
O (1999a)
Anabaena fl os-aquae NOEC growth OECD Guidelines 201; 
static; GLP; MCPA-
DMA
5 10.3. Addendum Palmer S J, Kendall T Z, Kreuger H 
O (1999c).
Navicula pelliculosa Diatom NOEC growth OECD Guidelines 201; 
static; GLP; MCPA-
DMA
5 10.3 
(EC50 32.9 
mg/l a.i. 
used in RA)
Monograph, Ad-
dendum
Palmer S J, Kendall T Z, Kreuger H 
O (1999d)
Skeletonema costatum (ma-
rine diatom)
NOEC growth OECD Guidelines 201; 
static; GLP; MCPA-
DMA
5 11.6 Monograph, Ad-
dendum
Palmer S J, Kendall T Z, Kreuger H 
O (1999b).
Scenedesmus quadricauda Green algae LOEC POP TS: F; pure 20 60 AQ13758 Fargasova 1994 M
Scenedesmus quadricauda Green algae EC50 POP TS: F; pure 20 85 AQ13758 Fargasova 1994 M
Selenastrum capricorntum NOEC growth OECD guidelines 201; 
GLP; TS: U 46 M-Fluid
117 Monograph 2001 Hanstveit A O, 1988
Ankistrodesmus falcatus Green algae EC50 GRO TS: F: NR 14 310 AQ6166 Tscheu-Schluter 1974 I
Chlamydomonas globosa Green algae NR POP TS: CARBON 14 24 500 AQ9601 Kirkwood & Fletcher, 1970 M
Chlamydomonas globosa Green algae NR POP TS: CARBON 14 24 500 AQ9601 Kirkwood & Fletcher, 1970 M
Chlamydomonas globosa Green algae NR POP TS: CARBON 14 24 500 AQ9601 Kirkwood & Fletcher, 1970 M
Chlorella pyrenoidosa Green algae NR POP TS: CARBON 14 24 500 AQ9601 Kirkwood & Fletcher, 1970 M
Chlorella pyrenoidosa Green algae NR POP TS: CARBON 14 24 500 AQ9601 Kirkwood & Fletcher, 1970 M
Chlorella pyrenoidosa Green algae NR POP TS: CARBON 14 24 500 AQ9601 Kirkwood & Fletcher, 1970 M
Stichococcus bacillaris Green algae NR POP TS: CARBON 14 24 500 AQ9601 Kirkwood & Fletcher, 1970 M
Stichococcus bacillaris Green algae NR POP TS: CARBON 14 24 500 AQ9601 Kirkwood & Fletcher, 1970 M
Stichococcus bacillaris Green algae NR POP TS: CARBON 14 24 500 AQ9601 Kirkwood & Fletcher, 1970 M
Table 2. Long term tests on MCPA. (Continued)
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Scientifi c name Common 
name
Endpoint Effect Method, 
test conditions
Duration, 
days
Concentra-
tion mg/l a.i.
Master 
reference 
Reference in Master ref-
erence
Quality in 
Master 
Reference
Higher plants
Lemna gibba duckweed NOEC growth FIFRA guidelines; GLP; 
static; 
14 0.0162 
(IC50 152 
µg/l a.i. 
used in RA)
Monograph, Ad-
dendum
Drottar K R; Krueger, H O (1999)
Lemna minor duckweed NOEC growth OECD Lemna 
Growth Inhibition 
Test; GLP; TS=MCPA-
DMA 
7 0.127 Monograph, Ad-
dendum
Mattock S D (1998).
Lemna gibba duckweed NOEC growth OECD Draft Guideline 
(December 1999) for 
Lemna Growth sp. 
Inhibition Test; static; 
GLP; TS:
7 0.32 Monograph, Ad-
dendum
Moore K W, Hutchings M J (2000)
Lemna gibba Infl ated duckweed EC50 POP; ABND TS: F; NR 14 0.17 AQ344 US-EPA 2000 I
Laminaria hyperborea Cuvie, tangleweed NR POP; GPOP TS: F; NR; SW 28 1 AQ9356 Hopkins & Kain 1971 M
Invertebrate
Daphnia magna Water fl ea NOEC reprod. 
growth
Flow-Through Life-Cy-
cle Toxicity Test; GLP; 
meas.conc. 
21 13 Monograph, Ad-
dendum
Drottar, KR; Krueger, H O 
(1997b).
Daphnia magna Water fl ea NOEC repr. OECD Guidelines, Sec-
tion 2, No. 202;semi-
static;  GLP; TS: MCPA 
(96.3 %)-DMA; 
21 50 a.i. Monograph 2001 Müllershön H, 1990
Fish
Pimephales promelas fathead minnow NOEC hatching 
and growth
Early Life-Stage Toxic-
ity Test;fl ow-through; 
GLP; meas.conc.
32 15 Monograph, Ad-
dendum
Drottar, KR; Krueger, H O (1997a)
Salmo gairdneri Rainbow trout NOEC weight gain 
and lenghth
OECD Guideline 204; 
fl ow-through; GLP; 
TS: MCPA-DMA in U 
46 M-Fluid
28 50 MCPA-DMA Monograph 2001 Munk R, 1990
Table 2. Long term tests on MCPA. (Continued)
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Annex 23. Metamitron
1. Identity of Substance
Name: metamitron; 4-amino-3-methyl-6-phenyl-1,2,3-triazin-5(4H)-one
CAS-Number: 41394-05-2
Classifi cation under WFD proposed NPS
2. Proposed Quality Standards
2.1 Overall Quality Standards
Ecosystem Quality Standard Comment:
AA-EQS  32 µg/l
2.2 Specifi c Quality Standards
Protection Objective Quality Standard Comment:
AA-EQS
Pelagic community  (freshwater)
32 µg/l See section 8.1.
AA-EQS 
Pelagic community (Baltic sea) 
3.2 µg/l See section 8.1.
MAC-QS Pelagic community (freshwater) 170 µg/l See section 8.1.
Benthic community  (freshwater  sediment) Not required. Log Kow < 3; see section 8.2
Predators  (secondary poisoning) Not required Log Kow < 3; see section 8.3
Food uptake by man Not required Log Kow < 3; see section 8.4
Drinking water abstraction 1 µg/l A1-value for ∑pesticides of CD 
75/440/EEC; see section 8.5
3. Classifi cation and labelling
Reference:
Xn; R22  N; R50-53 NCLASS
4. Physical and chemical properties 
Property Value: Reference
Molecular formula C10H10N4O
Molecular weight 202.22
Vapour pressure [Pa] 7.44 x 10-11 Mattsoff 1998
Henry’s law constant [Pa m³/mol] 3.6 x 10-8 (25oC) Mattsoff 1998
Solubility in water [mg/l] 1680 (pH 7; 25oC)
1770 (pH 5; 25oC)
Mattsoff 1998
Dissociation constant; pKa
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5. Environmental Fate and Partitioning
Property Value: Reference
Hydrolytic stability (DT50) DT50 = 52.9 days (pH 5)
DT50 = 41.8 days (pH 7)
DT50 = 2.1 days (pH 9)
Mattsoff 1998
Photostability (DT50) (aqueous, sunlight, state pH) DT50 = 7 – 30 min Andersson 1993
Readily biodegradable (yes/no)
Degradation in Water/sediment DT50 (water) =  6 days
DT50 (whole system) = 6 days
Mattsoff 1998
Mineralization mineralization rate is low. Mattsoff 1998
Distribution in water / sediment systems no data available
Degradation products relevant to the aquatic 
environment
desaminometamitron see Tables 3 and 4
Partition co-effi cient; log KOW 0.96 Mattsoff 1998
Koc 1. 77 – 133
2. 58 – 428 (x = 158)
1. Mattsoff 1998
2. Katri Siimes  (SYKE); 
personal communications
BCF (fi sh) -
Solids-water partition coeffi cient in SPM [l/kg] foc(0.1) x Koc
= 7.7 – 42.8
Solids-water partition coeffi cient in sediment[l/kg]
6. Effect Data (aquatic environment) 
Toxicity to aquatic organisms are presented in Tables 1 and 2.
 
Mammal and/or bird oral toxicity data relevant for the assessment of non compart-
ment specifi c effects relevant for the food chain (secondary poisoning)
Type of study Test result Ref.
Avian dietary toxicity (5 days) to mallard duck and 
bobwhite quail. OECD 205
NOEC  5000 mg/kg food Andersson 1993
8. Calculation of Quality Standards
8.1 Quality Standards for Water
Freshwater
There are long term tests available from three trophic levels. Therefore, the use of 
an assessment factor of 10 is justifi ed.  Algae are the most sensitive species tested. 
The lowest NOEC value is 0.32 mg/l. The following quality standard is derived: 
AA-EQS = 0.32 mg/l / 10 = 0.032 mg/l = 32 µg/l
 
Baltic sea
The QS for the Baltic sea is derived in accordance with the marine effects assess-
ment of the TGD. As there is no information on species relevant for the Baltic en-
vironment an additional assessment factor of 10 is used (see table 25 in the TGD) 
and the following AA-EQS is derived:
AA-EQS = 0.32 mg/l / 100 = 3.2 µg/l
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Quality Standard Accounting for transient Concentration Peaks (MAC-QS)
The lowest EC50 value from a short term test  is for Lemna minor and it is 1.7 mg/
l. For deriving the MAC value the lowest relevant acute L(E)C50 can be divided 
by the short-term TER-trigger. For algae the TER trigger is 10. According to Lep-
per 2002  it should be carefully assessed whether the use of the TER trigger value 
of 10 for algae is justifi ed given the differences in the objectives of the PPP risk as-
sessment and the EQS values.  As there are test results on both Lemna minor and 
algae the use of the TER-trigger 10 is considered justifi ed. Therefore, the follow-
ing QS is derived:
 
MAC-QS = 1.7 mg/l / 10 = 170 µg/l.  
8.2 Quality Standard for Sediment
Not required. Log Kow < 3.
8.3 Secondary Poisoning of Top Predators
Not required. Log Kow < 3.
8.4 QS referring to food uptake by Humans
Not required. Log Kow < 3.
8.5 QS for drinking water abstraction
The imperative A1 value referring to drinking water abstraction by simple treat-
ment is 1 µg/l for the total amount of pesticides (Council Directive 75/440/EEC). The 
drinking water standard set in CD 98/83/EC is 0.1 µg/l for individual pesticides.
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162 Table 1. Short term tests on metamitron.
Scientifi c name Common 
name
Endpoint Effect Method; 
test conditions
Test
Duration, 
hours
Concen-
tration, 
mg/l a.i. 
Master reference Reference 
in Master 
reference
Quality 
in Master 
Reference
Algae
Scenedesmus subspicatus Green algae EC50 growth rate OECD 201; GLP; TS: tech. metamitron; nom.
conc.
72 2.48 Mattsoff 1998 Thun a1991 2
Scenedesmus subspicatus Green algae EC50 growth EN 28692 72 h 2.9 Nitschke et al 1999 cit-
ed in AQ20611
- M
Higher plants
Lemna minor Duckweed EC50 frond count 
and growth 
inhibition
draft OECD guideline 1996. Static. 7 d 1.7 Nitschke et al 1999 cit-
ed in AQ20611
- M
Invertebrate
Daphnia magna Water fl ee EC50 mortality OECD 202; part 1. GLP; TS: metamitron 
(99.2 %); anal. confi rmed. nom. conc.
48 6.7 Mattsoff 1998 Sewell 1994a 1
Daphnia magna Water fl ea EC50 immobilisa-
tion
DIN 38412-L11 24 h 97 Nitschke et al 1999 cit-
ed in AQ20611
M
Fish
Salmo gairdneri Rainbow trout LC50 mortality OECD 203; GLP; TS: tech. metamitron 
(>98 %); anal. confi rmed nom. conc. 
96 222 Mattsoff 1998 Thun 1991b 1
Leuciscus idus Golden orfe LC50 mortality OECD 203; GLP; TS: tech. metamitron 
(>99.2 %); anal. confi rmed nom. conc. 
96 300 Mattsoff 1998 Sewell 1994b 1
Table  2. Long term tests on metamitron
Scientifi c name Common 
name
Endpoint Effect Method; test conditions Test 
Dura-
tion
Concen-
tration, 
mg/l
Master refer-
ence
Reference 
in Master ref-
erence
Quality 
in Master 
Reference
Algae
Scenedesmus subspicatus Green algae NOEC growth rate OECD 201; GLP; TS: tech. metamitron; nom. 
conc. 
72 0.32 Mattsoff 1998 Thun 1991 2
Scenedesmus subspicatus Green algae EC10 growth EN 28692 72 h 1 Nitschke et al 1999 
cited in AQ20611
- M
Higher plants
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Scientifi c name Common 
name
Endpoint Effect Method; test conditions Test 
Dura-
tion
Concen-
tration, 
mg/l
Master refer-
ence
Reference 
in Master ref-
erence
Quality 
in Master 
Reference
Lemna minor Duckweed EC10 frond count 
and growth in-
hibition
draft OECD guideline 1996. Static. 7 d 0.46 Nitschke et al 1999 
cited in AQ20611
- M
Invertebrate
Daphnia magna Water fl ee NOEC mortality OECD 202; part 2. GLP; TS: tech. metamitron 
(> 98 %); anal. confi rmed. nom. conc.
21 d 3.2 Mattsoff 1998 Sewell 1994 1
Fish
Salmo gairdneri Rainbow trout NOEC behaviour OECD 204; GLP; TS: tech. metamitron 
> 98 %, anal. confi rmed nom. conc. 
21 d 7 Mattsoff 1998 Thun 1991c 1
Table 3. Short term tests on desaminometamitron
Scientifi c name Common 
name
Endpoint Effect Method; test conditions Test 
Dura-
tion
Concen-
tration, 
mg/l a.i.
Master 
reference
Reference 
in Master 
reference
Quality 
in Master 
Reference
Algae
Scenedesmus subspicatus Green algae EC50 growth rate OECD 201; GLP; TS: desaminometamitron 
(99.5 %); anal. confi rmed nom. conc.  
72 61 Mattsoff 1998 Scheerbaum 1994a 1
Crustacea
Daphnia magna Water fl ee EC50 mortality OECD 202, part 1; GLP; TS: desaminometam-
itron (99.5 %); anal. confi rmed. nom. conc.
48 745 Mattsoff 1998 Noack 1994 2
Fish
Salmo gairdneri Rainbow trout LC50 mortality OECD 203; GLP; TS: desaminometamitron 
(99.5 %); anal. confi rmed nom. conc. 
96 > 1000 
mg/l
Mattsoff 1998 Scheerbaum 1994b 1
Table 4. Long term tests on desaminometamitron
Scientifi c name Common name Endpoint Effect Method; test conditions Test 
Dura-
tion
Concen-
tration; 
mg/l 
Master 
reference
Reference 
in Master 
reference
Quality 
in Master 
Reference
Algae
Scenedesmus subspicatus Green algae NOEC growth 
rate
OECD 201; GLP; TS: desaminometamitron 
(99.5 %); anal. confi rmed nom. conc.  
72 1 Mattsoff 1998 Scheerbaum 
1994
1
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Annex 24. Prochloraz
1. Identity of Substance
Name: Prochloraz; N-propyl-N-[2,4,6-trichlorophenoxy)ethyl]-1H-
imidazole-1-carboxamide
CAS-Number: 67747-09-5
Classifi cation under WFD proposed National Priority Substance in Finland
2. Proposed Quality Standards
2.1 Overall Quality Standards
Quality Standard Comment:
AA-EQS Pelagic community  (freshwater) 1 µg/l
2.2 Specifi c Quality Standards
Protection Objective Quality Standard Comment:
AA-EQS (Pelagic community  freshwater) 1 µg/l See section 8.1
AA-EQS (Pelagic community Baltic sea) 0.1 µg/l See section 8.1
MAC-QS Pelagic community (freshwater) 7.3 µg/l See section 8.1
Benthic community  (freshwater  sediment) 273-393 µg/kg (dry wt) tentative standard (EP method); 
see section 8.2
Predators  (secondary poisoning) 3.3 mg/kg fi sh (d.w.)
~ 8.4 µg/l
See section 8.3.
Food uptake by man Required but not possible due to 
lack of data. 
See section 8.4.
Drinking water abstraction 1 µg/l A1-value for ∑pesticides of CD 
75/440/EEC;
see section 8.5
3. Classifi cation and labelling
R-Phrases and Labelling Reference:
Xn; R22  N; R50-53 N-CLASS
4. Physical and chemical properties 
Property Value: Reference
Molecular formula C15H16Cl3N3O2
Molecular weight 376.7
Vapour pressure [Pa] 25oC 1.5 x 10-4 Björk 1992
Henry’s law constant [Pa m³/mol] 25oC 1.7 x 10-3 Björk 1992
Solubility in water [mg/l] 25oC 34 Björk 1992
Dissociation constant; pKa 3.8 Björk 1992
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5. Environmental Fate and Partitioning
Property Value: Reference
Hydrolytic stability (DT50) Stable:
T50 = 2048 days; pH 6
T50 = 1944 days; pH 7
T50 =  671 days; pH 8
Björk 1992
Photostability (DT50) (aqueous, sunlight, state pH)
Readily biodegradable (yes/no) no: in sediments-water test up to 1.3 % was 
mineralised
Nuutinen 2002
Degradation in Water/sediment DT50 288 and 349 days Nuutinen 2002
Mineralization
Distribution in water / sediment systems in sediments-water test :
after 15 days 82 – 92 % in sediment
after 105 days < 1 % in surface water
Nuutinen 2002
Degradation products relevant to the aquatic envi-
ronment
in sediment-water test percentage of
degradation products < 2.5 %
Nuutinen 2002
Partition co-effi cient octanol-water; log Kow; 25
oC 4.12 Björk 1992
Koc 3930 (silty clay loam)
2733 (sandy loam soil)
Björk 1992
BCF [l/kg] 1) 393 (Lepomis macrochirus) 
2) 634
1) Björk 1992
2) EUSES
Solids-water partition coeffi cient in SPM; 
Kp_spm [l/kg]
1) 274
2) From measured Koc values:
foc(0.1) x Koc= 
393
273
1) EUSES 
2) Björk 1992
Solids-water partition coeffi cient in sediment 
Kp_spm; [l/kg]
137 EUSES
6. Effect Data (aquatic environment) 
Ecotoxicity data on aquatic organisms is presented in Tables 1 and 2.   
Mammal and/or bird oral toxicity data relevant for the assessment of non compart-
ment specifi c effects relevant for the food chain (secondary poisoning)
Type of study Species, test result Reference
Sub-acute eight-day dietary toxicity to 
Anas Platyrhynchos
LC50 > 10 000 mg/kg food Björk 1992
Sub-acute eight-day dietary toxicity to 
Colinus virgianianus 
LC50 > 5620 mg/kg food Björk 1992
7. Effect data (human health) 
Value Study Safety factor Reference
ADI - - - -
Information on Endocrine Disrupting Potential
Comment Reference
Prochloraz is on the list of substances with evidence of ED or potential ED 
which are neither restricted nor currently being addressed under existing 
Community legislation. 
COM(2001)262 fi nal, table 2
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8. Calculation of Quality Standards
For background information on methodology used, e.g. assessment and conver-
sion factors selected, see the background report (Environmental Quality Stand-
ards in Finland).  
8.1 Quality Standards for Water
Freshwater
The effect data on aquatic organisms is shown in Annex I. There are chronic NOEC 
values available for algae, invertebrate and fi sh. Therefore, the use of an assess-
ment factor of 10 is justifi ed. Algae are the most sensitive species. The following 
AA-EQS is derived on the basis of the  lowest NOEC of  0.01 mg/l:
AA-EQS = 0.01 mg/l / 10 =1 µg/l 
Baltic sea
The QS for the Baltic sea is derived in accordance with the marine effects assess-
ment of the TGD. As there is no information on species relevant for the Baltic en-
vironment an additional assessment factor of 10 is used (see table 25 in the TGD) 
and the following AA-EQS is derived:
AA-EQS = 0.01 mg/l / 100 = 0.0001 mg/l = 0.1 µg/l 
Quality Standard Accounting for transient Concentration Peaks (MAC-QS)
The lowest EC50 value from a short term test  is for  Scenedesmus pannonicus and 
it is 73 µg/l. For deriving the MAC value the lowest relevant acute L(E)C50 can be 
divided by the short-term TER-trigger. For algae the TER trigger is 10. According to 
Lepper 2002, if algae are the most sensitive species it should be carefully assessed 
whether the use of the TER trigger value of 10 is justifi ed given the differences in 
the objectives of the PPP risk assessment and the EQS values. As prochloraz is a 
fungizide, the use the TER-trigger of 10 is considered justifi ed. Therefore, the fol-
lowing MAC-QS is derived:  
MAC-QS = 73 µg/l / 10 = 7.3 µg/l 
8.2 Quality Standard for Sediment
A tentative QS for sediment is calculated from the AA-EQS  using the equilibrium 
partitioning method. The default properties (fraction of organic carbon, wet and 
dry density) given in the TGD are used.  Two different Kp values based on exper-
imental Koc values are used. 
1. Kp = 393 l/kg
PNECsed (dry weight)  = Kp_susp (l/kg) x  AA-EQS (mg/l) 
   = 393 l/kg x 1 µg/l 
   = 393 µg/kg 
2. Kp = 273 l/kg
PNECsed (dry weight)  = Kp_susp (l/kg) x  AA-EQS (mg/l) 
   = 273 l/kg x 1 µg/l 
   = 273 µg/kg 
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8.3 Secondary Poisoning of Top Predators
There are no results from long term tests on birds or mammals available. The LC50 
value of  > 10 000 mg/kg food from a sub-acute test for Colinus virgianianus is used 
for the assessment of secondary poisoning. To derive PNECoral an assessment fac-
tor of 3000 is used (TGD, table 23; see Annex 3 in background report). 
PNECoral = 10 000 mg/kg / 3000 = 3.3 mg/kg food
According to TGD it is assumed that top predators prey 100 % on the aquatic or-
ganisms. Therefore, the level of prochloraz in fi sh may not exceed  3.3 mg/kg. 
The BCF value of  393 defi ned for Lepomis macrochirus can be used to calculate the 
equivalent level of prochloraz in water. Also the biomagnifi cation should be taken 
into consideration. According to TGD (table21) the BMF is 1 for compounds with 
BCF < 2000. Therefore:
QSsec.pois. = 3.3 mg/kg / 393 l/kg = 8.4 µg/l 
8.4 QS referring to food uptake by Humans
Prochloraz has a potential to bioaccumulate (BCF > 100).  Therefore, it is neces-
sary to derive a specifi c QS in relation to food uptake by humans. However, no ADI 
value is available for prochloraz. Neither is it in the scope of this work to derive 
ADI-values. As data from long term tests on mammals or birds are not available 
it is neither possible to derive an tentative ADI value in order to estimate thresh-
old level for humans. 
8.5 QS for drinking water abstraction
The imperative A1 value referring to drinking water abstraction by simple treat-
ment is 1 µg/l for the total amount of pesticides (Council Directive 75/440/EEC). The 
drinking water standard set in CD 98/83/EC is 0.1 µg/l for individual pesticides.
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168 Table 1. Short term tests on Prochloraz. Rows showing tests on formulations are shaded.  
Scientifi c name Common name Endpoint Effect Method; test conditions Test 
Duration, 
hours
Concentra-
tion, mg/
l a.i. 
Master
reference
Reference 
in Master 
reference
Quality
in Master 
Reference
Algae
Scenedesmus pannonicus Green algae EC50 growth Dutch guidelines; TS: tech. prochloraz 120 0.073 Björn 1992 Oldersm & 
Hansveit 
1982
Scenedesmus subspicatus Green algae EC50 growth, rate OECD 201; TS: F; Sportak 40 EC; anal. con-
fi rmed nom. conc. 
96 0.018 Nuutinen 2002 Knacker 1989 2
Invertebrate
Daphnia magna Water fl ea EC50 EPA 1975/1978; TS: tech. prochloraz, nom. 
conc. 
48 2.6 Björn 1992 Lines 1981
Daphnia magna Water fl ea EC50 OECD 202; GLP; TS: F; Sportak 40 EC; nom 
conc. ; *EC50F = 9.51 mg/l 
48 3.7 * Nuutinen 2002 Barber 1998 1
Fish
Salmo gairdneri Rainbow trout LC50 mortality EPA 1975; static; TS: tech. prochloraz; nom. 
conc. 
96 1 Björn 1992 Buccafusco 
1977
Lepomis macrochirus Bluegill sunfi sh LC50 mortality EPA 1975; static; TS: tech. prochloraz; nom. 
conc.
96 2.2 Björn 1992 Stiefel 1979
Rasbora heteromorfa Harlequin fi sh LC50 mortality EPA 1975; fl ow-through; TS: tech. prochloraz; 
nom.conc. 
96 2.8 Björn 1992 Wilson and 
Stiefel 1980
Salmo gairdneri Rainbow trout LC50 mortality EPA 1975; fl ow-through; TS: tech. prochloraz; 
nom.conc;
NOEC=0.38 mg/l
168 1.5 Björn 1992 Hoberg 1983
Salmo gairdneri Rainbow trout LC50 mortality OECD 203; fl ow-through; GLP; TS: F; Sportak 
EC; meas.conc.; *EC50F = 2.92 mg/l 
96 1.2* Nuutinen 2002 Knacker 1991 2
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Table 2. Long term tests on Prochloraz. 
Scientifi c name Common name Endpoint Effect Method; test conditions Test 
Duration, 
days
Concentra-
tion; 
mg/l a.i.
Master 
reference
Reference 
in Master 
reference
Quality 
in Master 
Reference
Algae
Scenedesmus pannonicus Green algae NOEC growth Dutch guidelines; TS: tech. prochloraz 5 0.010 Björn 1992 Oldersm & 
Hansveit 1982
Scenedesmus subspicatus Green algae NOEC growth OECD 201; TS: F; Sportak 40 EC; anal. con-
fi rmed nom. conc. ; *NOECF= 0.0032 mg/l
4 0.0012* Nuutinen 2002 Knacker 1989 2
Invertebrate
Daphnia magna Water fl ea NOEC EPA 1982h; Life cycle test; fl ow-through; TS: 
tech. prochlorz
21 0.0221 Björn 1992 Smith 1989
Daphnia magna Water fl ea NOEC growth and 
reproduc-
tion
OECD 202, Part II; life cycle test; semi-stat-
ic; GLP; TS: F, Sportak 40 EC; nom. conc. ; 
*NOECF= 0.55 mg/l
21 0.21 Nuutinen 2002 Barber & Bar-
ret 1991
2
Fish
Salmo gairdneri Rainbow trout NOEC length and 
weight
OECD 204; fl ow-through; GLP; TS: Sportak 40 
EC; meas.conc.; *NOECF = 0.165 mg/l
21 0.07* Nuutinen 2002 Knacker 1991 2
1The difference between the NOEC values obtained for Daphnia Magna from the tests on technical prochloraz and the formulation is probably due to the tests conditions, not the actual difference in toxicity. The 
test on Sportak 40 EC formulation is semi-static, whereas the test on technical prochloraz is a fl ow-through test. In general fl ow-through tests are preferred. 
ANNEX 24/6
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . The Finnish  Environment 749170
Annex 25. Tribenuron-methyl
1. Identity of Substance
Name: Tribenuron-methyl; Methyl2-[4-methoxy-6-methyl-1,3,5-
triazin-2-yl(methyl)carbamoylsulfamoyl]benzoate
CAS-Number: 101200-48-0
Classifi cation under WFD proposed NPS in Finland
2. Proposed Quality Standards
2.1 Overall Quality Standards
Quality Standard Comment:
AA-EQS Pelagic community;  freshwater 0.1 µg/l 
2.2 Specifi c Quality Standards
Quality Standard Comment:
AA-EQS
Pelagic community;  freshwater
0.1 µg/l See section 8.1. 
AA-EQS
Pelagic community;  Baltic sea
0.01 µg/l See section 8.1.
MAC-QS Pelagic community;  freshwater 0.4   µg/l See section 8.1.
Benthic community  (freshwater sediment) Not required. log Kp < 3. 
Predators  (secondary poisoning) Not required. log Kow  < 3
Food uptake by man Not required. log Kow <3
Drinking water abstraction 1 µg/l A1-value for ∑pesticides of CD 75/440/EEC;
see section 8.5
3a. Classifi cation and labelling
Reference
R43 NCLASS
Proposal of rapporteur: R43, R50/53 Monograph
3b. Risk assessment in EU
Monograph published.
4. Physical and chemical properties 
Property Value: Reference
Molecular formula C15H17N5O6S Monograph
Molecular weight 395,4 Monograph
Vapour pressure, 25 °C 5.3x10-8 Pa Monograph
Henry’s law constant 1.0x10-8 Pa m3 mol-1 at pH 7 Monograph
Solubility in water pH 5: 0.0489 g/l at 20 °C
pH 7: 2.04 g/l at 20 °C
pH 9: 18.3 g/l at 20 °C
Monograph
Dissociation constant PKa = 4.7 Monograph
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5. Environmental Fate and Partitioning
Property Value: Reference
Hydrolytic stability (DT50) pH 5: very fast degradation; DT50 < 1 day
pH 7: halfl ife 381 hours  16 days
pH 9: halfl ife > 200 days
Metabolites (at pH5): 
IN-L5296 stable
IN-R9805: stable
IN-D5803: DT50 123 days
IN-00581: stable
Monograph
Photostability (DT50) (aqueous, sunlight, 
state pH)
Stable Monograph
Readily biodegradable (yes/no) No
Degradation in Water/sediment
DT50 water
Tribenuron methyl 21-26 days (fi rst-order, r2 >
0.8, n = 2)
IN-5296 no reliable data
IN-D5119 no reliable data
IN-00581 5.5 days (fi rst order, r2 >0.8, n = 1)
Monograph
Degradation in Water/sediment
DT50 whole system
Tribenuron methyl 24 – 27 days (fi rst-order, r2 >
0.8, n = 2)
IN-5296  78 days (fi rst order, r2 >0.8, n = 1)
IN-D5119  18 - 37 days (fi rst order, r2 >0.8, n = 2)
IN-00581  7.6 days (fi rst order, r2 >0.8, n = 1)
Monograph
Mineralization 60 - 65% of applied for phenyl-labelled compound 
(135 days, n = 2)
2 – 18% of applied for triazine-labelled compound 
(135 days, n = 2)
Monograph
Bound residue
Distribution in water / sediment systems 
(active substance)
Tribenuron methyl: maximum 20 % of applied in sediment 
after 7 days in one system.
Monograph
Distribution in water / sediment systems 
(metabolites)
L5296: maximum 86 % of applied in sediment after 56 
days in one system.
Monograph
Residues relevant to the aquatic environ-
ment
Partition co-effi cient (log KOW) pH 5: 2.6  
pH 7: 0.78
pH 9: 0.30
Monograph
Koc Koc = 9.8 – 74 (overall mean = 31, 5 soils)
Koc = 9.8 – 15 (mean at pH>7 = 12.5, 2 soils)
Monograph
Kd_soil 0.1 - 2.5 (5 soils) Monograph
solids-water partition coeffi cient suspended 
matter; Kp_susp [l/kg]
foc (0.1) x Koc (74) = 7.4
log 7.4 = 0.9 < 3
BCF (fi sh) Data not required, since log Kow <3 Monograph
6. Effect Data (aquatic environment) 
The ecotoxicological data on aquatic organisms are presented in Tables 1 and 2.  
7. Effect data (human health) 
Value Study Safety factor Reference
ADI 0.01 mg/kg b.w. per day Rat, 2 yr 100 Monograph
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Information on Endocrine Disrupting Potential
Comment Reference
Tribenuron methyl metabolites appear to be potential agonists for the oestrogen receptor based on re-
sults from  in vitro receptor competition study. When these binding data are considered along with 
the increase in progesterone receptor number observed in the mechanistic study, a hormonally medi-
ated mechanism of mammary tumour induction cannot be ruled out. However, the exact mechanism or 
hormonal pathways was not defi ned.
Monograph
8. Calculation of Quality Standards
8.1 Quality Standards for Water
Freshwater
There are NOEC values from long term tests for three trophic levels. Therefore, the 
use of an assessment factor of 10 is justifi ed.  Lemna gibba is the most sensitive or-
ganism. The LC50 values from the 14 day Lemna gibba test can be considered as 
acute test results, where as the NOEC values can be taken as chronic test results. 
The NOEC of 1 µg/l is used to derive the AA-EQS: 
AA-EQS = 1 µg/l / 10 = 0.1 µg/l  
Baltic sea
The QS for the Baltic sea is derived in accordance with the marine effects assess-
ment of the TGD. As there is no information on species relevant for the Baltic en-
vironment an additional assessment factor of 10 is used (see table 25 in the TGD) 
and the following AA-EQS is derived: 
AA-EQS = 0.01 µg/l 
Quality Standard Accounting for transient Concentration Peaks (MAC-QS)
The LC50 value from the 14 day Lemna gibba -test (4.3 µg/l) can be used to derive 
an EQS-MAC value. For deriving the MAC value the lowest relevant acute L(E)C50 
can be divided by the short-term TER-trigger. For algae the TER trigger is 10. Ac-
cording to Lepper 2002, if algae are the organism most sensitive to acute effects, it 
should be carefully assessed whether the application of a TER-trigger of 10 is jus-
tifi ed, given the differences between the objectives of the PPP risk assessment and 
a quality standard. In the case of tribenuron methyl the use of the TER trigger 10 
is considered justifi ed as test results from both algae and higher plants are availa-
ble. Therefore, the following MAC-QS is derived.
MAC-QS = 4.3 µg/l / 10 = 0.4 µg/l
8.2 Quality Standard for Sediment
Not required. 
8.3 Secondary Poisoning of Top Predators
Not required. 
8.4 QS referring to food uptake by Humans
Not required. 
8.5 QS for drinking water abstraction
The imperative A1 value referring to drinking water abstraction by simple treat-
ment is 1 µg/l for the total amount of pesticides (Council Directive 75/440/EEC). The 
drinking water standard set in CD 98/83/EC is 0.1 µg/l for individual pesticides.
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Table 1. Short term tests on tribenuron methyl.
Endpoint Effect Test conditions Test 
duration, 
hours
Toxicity
mg/l a.i.
Master reference Reference in 
master reference
Quality 
in master 
reference
Algae
Selenastrum capricornutum EbC50 growth; bio-
mass
OECD Guideline 201; static; GLP; TS: tribenuron-
methyl (97.4%); nom. conc. 
120 0.021 Monograph; vol 3; B9 Sloman and Leva, 
1998b
Chlorella fusca vacuolata; 
green algae
EC50 TS: F; > 99 % a.i. 24 h 0.08 AQ14937 Fahl et al. 1995 C
Chlorella fusca vacuolata; 
green algae
EC50 TS: F; > 99 % a.i. 14 h 0.11 AQ14937 Fahl et al. 1995 C
Selenastrum capricornutum ErC50 growth; rate OECD Guideline 201; static; GLP; TS: tribenuron-
methyl (97.4%); nom. conc. 
120 0.112 Monograph; vol 3; B9 Sloman and Leva, 
1998b
Anabaena fl os-aquae EbC50 growth; bio-
mass
US EPA guidelines 122-2 and 123-2.; static;  GLP; 
TS: tribenuronmethyl (97.4%); nom. conc. 
120 2.6 Monograph; vol 3; B9 Leva and Sloman, 
1998a.
Selenastrum capricornutum EC50 TS: F 5 d 4.9 AQ344 US-EPA 2000 M
Anabaena fl os-aquae ErC50 growth; rate US EPA guidelines 122-2 and 123-2.; static;  GLP; 
TS: tribenuronmethyl (97.4%); nom. conc. 
120 13 Monograph; vol 3; B9 Leva and Sloman, 
1998a. 
Aquatic plants
Lemna gibba EC50 frond count US EPA guideline 123-2.; ; static; GLP; TS: 
tribenuronmethyl (92.6 % ); meas. conc. 
14 days 0.004.3 Monograph, B9 Kannuck and Samel, 
1995a.
Lemna gibba EC50 biomass US EPA guideline 123-2.; ; static; GLP; TS: 
tribenuronmethyl (92.6 % ); meas. conc.
14 days 0.0056 Monograph, B) Kannuck and Samel, 
1995a.
Crustacea
Daphnia magna EC50 immobilisation TS: F 96 h 720 AQ344 US-EPA 2000 M
Daphnia magna EC50 immolisation US EPA guidelines, 72-2; static;  GLP; TS: Triben-
uron methyl (98.9%); anal.confi rmed nom. 
conc. 
48 h >894 Monograph, vol3B9 Boeri et. al., 1997b
Fish
Rainbow trout; Oncorhynchus 
mykiss
LC50 mortality US EPA guideline 72-1; static; GLP; TS: Triben-
uron methyl (98,9%); anal. confi rmed nom.  
96 h 738 Monographvol3B9 Boeri et al., 1997a
Lepomis macrochirus; blue gill LC50 MOR TS: F 96 h 1000 AQ344 US-EPA 2000 I
Oncorhynchus mykiss;
rainbow trout
LC50 MOR TS: F 96 h 1000 AQ344 US-EPA 2000 I
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174 Table 2. Long term tests on tribenuron methyl.
Group Endpoint Effect Test conditions Test 
duration
Toxicity
(mg/l a.i.)
Master reference Reference in 
master reference
Quality 
in master 
reference
Algae
Selenastrum capricornutum NOECb growth; bio-
mass
OECD Guideline 201; static; GLP; TS: tribenuron-
methyl (97.4%); nom. conc. 
120 0.004 Monograph; vol 3; B9 Sloman and Leva, 
1998b
Selenastrum capricornutum NOECr growth; rate OECD Guideline 201; static; GLP; TS: tribenuron-
methyl (97.4%); nom. conc. 
120 0.004 Monograph; vol 3; B9 Sloman and Leva, 
1998b
Anabaena fl os-aquae NOECb growth; bio-
mass
US EPA guidelines 122-2 and 123-2.; static;  GLP; 
TS: tribenuronmethyl (97.4%); nom. conc. 
120 < 0.63 Monograph; vol 3; B9 Leva and Sloman, 
1998a.
Anabaena fl os-aquae NOECr growth; rate US EPA guidelines 122-2 and 123-2.; static;  GLP; 
TS: tribenuronmethyl (97.4%); nom. conc. 
120 1.25 Monograph; vol 3; B9 Leva and Sloman, 
1998a.
Aquatic plants
Lemna gibba NOEC frond count US EPA guideline 123-2.; ; static; GLP; TS: triben-
uronmethyl (92.6 % ); meas. conc. 
14 days 0.001 Monograph, B9 Kannuck and Samel, 
1995a.
Lemna gibba NOEC biomass US EPA guideline 123-2.; ; static; GLP; TS: triben-
uronmethyl (92.6 % ); meas. conc.
14 days 0.001 Monograph, B) Kannuck and Samel, 
1995a.
Invertebrate
Daphnia magna NOEC growth OECD guideline 202; static; GLP; TS:F;  Triben-
uron methyl (95.8 %); meas. conc. 
21 days 120 Monograph, B9 Hutton, 1989b.
Fish
Rainbow trout ; 
Salmo gairdneri
NOEC OECD guideline 204; fl ow-through; GLP; TS: F; 
Tribenuron methyl (95.8 %); meas. conc. 
21 days 560 Monograph, endpoints Hutton, 1989a.
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